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I n  A p r i l  o f  1960 ex p e r im e n ts  w ere i n i t i a t e d  in  an a i r  c o n d i t io n e d  
g re en h o u se  on th e  campus o f  L o u is ia n a  S t a t e  U n i v e r s i t y  t o  i n v e s t i g a t e  
th e  e f f e c t s  o f  p h o t o p e r io d ,  g r a f t i n g  on c e r t a i n  Ipomoea r o o t s t o c k s ,  
and g i r d l i n g  o f  v i n e s  on f l o w e r i n g  in  Ipomoea b a t a t a s  L.
Three s e p a r a t e  chambers were i n s t a l l e d  on  a g reen h o u se  bench and 
equipped w i t h  a b a t t e r y  of f l u o r e s c e n t  l i g h t s  w h ich  supplem ented  
n a tu r a l  d a y l i g h t  c o n d i t i o n s  in  th e  g r e e n h o u se .  The f i r s t  chamber was 
equipped  t o  r e p r e s e n t  a ten  hour p h o t o p e r io d ,  th e  second  a t h i r t e e n  
hour p h o t o p e r io d ,  and t h e  t h i r d  a s i x t e e n  hour p h o t o p e r io d .  The 
p h o to p e r io d  f o r  ea c h  chamber was c o n t r o l l e d  by a T101 I n t e r - m a t i c  
t im e  s w i t c h .  A b la c k  M arvelsheen  F a b r ic  was t a i l o r e d  to  f i t  each  
chamber and eq u ip p ed  w ith  a  z ip p e r  in  order  t h a t  t h e  co v e r  m igh t be 
i n s t a l l e d  and removed c o n v e n i e n t l y .  The c o v e r s  were removed from th e  
chambers a t  s e v e n  o ’ c l o c k  ea c h  morning and r e p la c e d  a t  f i v e  o ' c l o c k  
each  a f t e r n o o n .  The two chambers r e p r e s e n t i n g  th e  t h i r t e e n  and s i x t e e n  
hour p h o t o p e r io d s  rem ained i l lu m i n a t e d  by th e  f l u o r e s c e n t  l i g h t s  u n t i l  
t h e i r  r e s p e c t i v e  p h o to p e r io d s  had e x p i r e d .  Temperature was record ed  
c o n t in u o u s ly  in  th e  chambers w i t h  a Model 594 Hygrotherm ograph. The 
tem p era tu re  i n  t h e  chambers rea ch ed  a maximum o f  8 5 °  F .  d u r in g  th e  
day and dropped t o  6 0 °  F .  a t  n i g h t .
The e x p e r im e n ts  were d iv i d e d  i n t o  two t e s t s ,  ea c h  c o n t in u in g  
o v er  a  150-d ay  p e r i o d .  The r o o t s t o c k  m a t e r i a l s  in c lu d e d  L130, a 
s e e d l i n g  from Ipomoea b a t a t a s  d ev e lo p ed  by th e  L o u is ia n a  A g r i c u l t u r a l  
E xperim ent S t a t i o n  and known f o r  i t s  u n u s u a l ly  p r o l i f i c  f l o w e r i n g  
h a b i t ,  and morning g l o r y  Ipomoea s p . . an u n i d e n t i f i e d  form o f  th e
C o n v o lv u la c e a e  s e l e c t e d  f o r  u s e  on t h e  b a s i s  o f  i t s  p a s t  perform ance  
a s  r o o t s t o c k  f o r  f lo w e r  inducem ent i n  Ipomoea b a t a t a s .  The s c i o n s  
s e l e c t e d  f o r  t h e s e  s t u d i e s  w ere from th e  U n it  I P o rto  Rico and Nemagold  
v a r i e t i e s  o f  Ipomoea b a t a t a s .  These v a r i e t i e s  se ldom  f lo w e r  i n  th e  
f i e l d  under t h e  c l i m a t i c  c o n d i t i o n s  o f  L o u is ia n a ,
The e x p e r im e n ta l  t r e a tm e n t s  w ere:
1 ,  Nemagold g r a f t e d  on morning g lo r y
2 ,  Nemagold g r a f t e d  on LI30
3 ,  Nemagold grown n a t u r a l l y  on i t s  own r o o t s  a s  an e x p e r im e n ta l  
a o n t r o l
4 ,  U n it  I  P o rto  R ico  g r a f t e d  on morning g lo r y
5 ,  U n it  I  P o r to  R ico  g r a f t e d  on L130
6 ,  U n i t  I  P orto  R ico  ( g i r d l e d )
7 ,  U n it  I  P o rto  R ico  grown n a t u r a l l y  on i t s  own r o o t s  a s  an
e x p e r im e n ta l  c o n t r o l .
The same e x p e r im e n ta l  d e s ig n  was used  f o r  both  t e s t s  in  ea ch  o f  
th e  p h o to p e r io d  cham bers, A p o t t e d  p la n t  r e p r e s e n t i n g  ea ch  treatm ent  
was p la c e d  a t  random in  each  o f  fo u r  b lo c k s  making up a co m p le te  
randomized b lo c k  f o r  th e  chamber. In both  t e s t s  th e  p l a n t s  were  
t r a in e d  t o  s t a k e s  t o  f a c i l i t a t e  h a n d l in g  and m a in ta in  maximum 
i l l u m i n a t i o n .
In most i n s t a n c e s ,  p la n t s  i n  a l l  t r e a tm e n ts  f lo w e r e d  i n  few er  
d ays  and produced  more f l o w e r s  when grown under a te n  hour p h o to p e r io d .  
The Nemagold and U n it  I  p l a n t s  produced s i g n i f i c a n t l y  more f lo w e r s  
when g r a f t e d  on th e  L130 r o o t s t o c k  than  t h e  o t h e r  t r e a t m e n t s ,  a l th o u g h  
g r a f t i n g  on morning g lo r y  or  g i r d l i n g  was e f f e c t i v e  in  i n c r e a s i n g  
f l o w e r i n g  in  t h e  two c l o n e s .  As th e  p h o to p e r io d  was i n c r e a s e d  from  
t e n  t o  s i x t e e n  hours th e  number o f  days r e q u ir e d  f o r  f lo * ? er in g  i n ­
c r e a s e d  and th e  number o f  f l o w e r s  p er  p la n t  d e c r e a se d  in  a lm o st  a l l  
c a s e s .
H ig h ly  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n s  i n d i c a t e d  a c l o s e
x i
a s s o c i a t i o n  betw een  number o f  f l o w e r s  p er  p l a n t  and p er  c e n t  f o l i a r  
dry  w e ig h t  f o r  p la n t s  grown under t h e  t e n  hour p h o to p e r io d .  C o r r e la ­
t i o n  f o r  t h e  t h i r t e e n  hour p h o to p e r io d  la c k e d  c o n s i s t e n c y  and was n o t  
c o n c l u s i v e  f o r  th e  s i x t e e n  hour p h o t o p e r io d .  These c o r r e l a t i o n s  
seemed t o  i n d i c a t e  t h a t  f l o w e r i n g  in  t h e  sw ee t  p o t a to  i s  s t r o n g l y  
a f f e c t e d  by l e n g t h  o f  p h o t o p e r io d .
As th e  p h o to p e r io d  was i n c r e a s e d  from  t e n  to  s i x t e e n  h o u r s ,  
t h e r e  was a co r r e s p o n d in g  i n c r e a s e  in  v e g e t a t i v e  grow th  f o r  a l l  
t r e a t m e n t s .
INTRODUCTION
The p a r t i c u l a r  p h y s i o l o g i c a l  c o n d i t i o n s  a s s o c i a t e d  w ith  f l o w e r ­
in g  in  the sw eet p o t a t o  ( Ipomoea b a t a t a s  L .)  have been a f r e q u e n t  
s u b j e c t  f o r  r e s e a r c h  due to th e  r e l u c t a n t  f l o w e r in g  h a b i t  o f  the  
s p e c i e s  in  the c o n t i n e n t a l  U n i te d  S t a t e s .  S in c e  s a t i s f a c t o r y  f l o w e r ­
in g  o f  th e  Ipomoea b a t a t a s  form s th e  fundam enta l b a s i s  fo r  the  
d ev e lo p m en t o f  improved v a r i e t i e s ,  i t  i s  o f  th e  u tm ost im portance  
t h a t  a b e t t e r  u n d e r s ta n d in g  be g a in ed  o f  the p h y s i o l o g i c a l  and e n v i ­
ro n m en ta l  c o n d i t i o n s  a s s o c i a t e d  w ith  f lo w e r  p r o d u c t io n .
A su rv ey  o f  the l i t e r a t u r e  con cern ed  w ith  t h i s  problem shows 
t h a t  o b s e r v a t io n s  have been made w hich  i n d i c a t e  t h a t  f l o w e r in g  in  
Ipomoea b a t a t a s  i s  a f f e c t e d  by p h o t o p e r io d .  S in ce  l i t t l e  o r  no 
c o n t r o l  work has  been  done t o  co n firm  th e s e  o b s e r v a t i o n s ,  i t  seems  
d e s i r a b l e  t h a t  a c o n t r o l l e d  s tu d y  sh o u ld  be p u r s u e d .  A l s o ,  th e  
l i t e r a t u r e  d i s c l o s e d  t h a t  many te c h n iq u e s  have been employed in  an 
e f f o r t  to  s t i m u l a t e  f l o w e r i n g  i n  th e  s p e c i e s .  G i r d l i n g  o f  v i n e s ,  or  
g r a f t i n g  th e  s w e e t  p o t a t o  on r o o t s t o c k s  o f  c e r t a i n  c l o s e l y  r e l a t e d  
s p e c i e s  has p ro b a b ly  c o n t r ib u t e d  more toward in d u c in g  th e  p la n t  to  
f lo w e r  th an  any o f  th e  o t h e r  t e c h n iq u e s  u sed  thus f a r .  S in ce  th e r e  
i s  a need  fo r  more com plete  in f o r m a t io n  c o n c e r n in g  th e  p h y s i o l o g i c a l  
r e q u ir e m e n ts  f o r  f l o w e r i n g ,  i t  seems p l a u s i b l e  t h a t  t h i s  problem  
sh o u ld  r e c e i v e  f u r t h e r  a t t e n t i o n .  I t  i s  o f  p a r t i c u l a r  i n t e r e s t  to  
s tu d y  th e  e f f e c t s  le n g th  o f  p h o to p e r io d  h a s  on Ipomoea b a t a t a s  when 
th e  v i n e s  are  g i r d l e d  or when g r a f t e d  on c e r t a i n  c l o s e l y  r e l a t e d  
r o o t s t o c k s .
The p r e s e n t  p aper  p r e s e n t s  th e  r e s u l t s  o f  two e x p er im en ts
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d e s ig n e d  to  d eterm in e  th e  co m p a ra tiv e  e f f e c t s  o f  r o o t s t o c k  and 
g i r d l i n g  t r e a tm e n t s  on f l o w e r i n g  in  two sw ee t  p o t a t o  v a r i e t i e s  (U n i t  
I  P o r to  R ico  and Nemagold) when grown under a t e n ,  t h i r t e e n  or  s i x t e e n  
hour p h o t o p e r io d .
REVIEW OF LITERATURE
One o f  th e  e a r l y  problem s r e c o g n iz e d  in  th e  s e x u a l  r e p r o d u c t io n  
o f  Ipomoea b a t a t a s  was i t s  n o n - f lo w e r in g  t e n d e n c y .  B a i l e y ,  i n  the  
Stan dard  C y c lo p e d ia  o f  H o r t i c u l t u r e  ( 1 )  1 9 1 7 ,  s t a t e d  t h a t  " f lo w e r s  
and s e e d  are  r a r e l y  s e e n ."  He r e l a t e d  r e p o r t s  from H o r t i c u l t u r i s t s  
th ro u g h o u t  th e  sw ee t  p o t a t o  grow ing a r e a s  o f  the U n ite d  S t a t e s  which  
i n d i c a t e d  t h a t  f lo w e r s  were seldom  s e e n  on sw ee t  p o ta t o  v i n e s  in  the  
C o n t in e n t a l  U n ited  S t a t e s .  As an ex a m p le ,  G. C. S ta r c h e r  from 
Alabama P o l y t e c h n i c  I n s t i t u t e  w r o te :  "We hav.e s e e n  o n ly  a few blooms
on sw ee t  p o t a t o e s  i n  th e  s t a t e  o f  Alabama and I know o f  no c a s e  
w here th e s e  bloom s produced s e e d ."
In  h i s  e a r l y  work, S to u t  (1 6 )  p o in t e d  o u t  t h a t  s e x u a l  r e p r o ­
d u c t io n  in  sw ee t  p o t a t o e s  i s  l i m i t e d  in  two ways: ( a )  by th e  non­
b lo o m in g  h a b i t ,  and (b )  by th e  low f e r t i l i t y  o f  b lo s s o m s ,  once formed.  
The sw ee t  p o t a t o ,  b e in g  in  a l l  p r o b a b i l i t y  a n a t i v e  o f  th e  American  
T r o p i c s ,  i s  ad apted  to  a warm c l im a t e  and a lo n g  grow ing p e r i o d .
Though b e in g  a b le  to  grow and y i e l d  com m ercia l cro p s  o f  r o o t s  in  
more n o r th e r n  c l i m a t e s ,  i t  f lo w e r s  b e s t  under t r o p i c a l  or  s u b - t r o p i c a l  
c o n d i t i o n s .  There i s  c o n s id e r a b le  d i f f e r e n c e  in  d i s p o s i t i o n  to  
f lo w e r  among th e  d i f f e r e n t  v a r i e t i e s ,  b ut many o f  them f lo w e r  s p a r s e l y ,  
or n o t  a t  a l l ,  in  the c o n t i n e n t a l  U n ite d  S t a t e s .
Thompson (1 8 )  r e p o r te d  t h a t  f l o w e r in g  o c c a s i o n a l l y  o c c u r r e d  in  
th e  sw e e t  p o t a t o  p la n t  as  f a r  n o r th  as W ash in gton , D. C . ,  bu t v e r y  
se ld o m  i f  e v e r  s e t  s e e d  e x c e p t  in  t r o p i c a l  r e g i o n s .  He f u r t h e r  s t a t e d  
t h a t  p r o d u c t io n  o f  f lo w e r s  and s e e d  v a r i e d  w i t h  v a r i e t y .
M c C le l la n  (1 0 )  i n  h i s  p r e l im in a r y  s t u d i e s ,  upon th e  e f f e c t  o f
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v a r y in g  th e  p e r i o d  o f  d a y l i g h t  ex p o su re  upon b ean s  and sw e e t  p o t a t o e s ,  
found pronounced e f f e c t s  upon growth and b lo s s o m in g .  An 11-hour  
p h o to p e r io d  appeared  to be more f a v o r a b l e  f o r  b lo s s o m in g  o f  sw eet  
p o t a t o e s  th a n  a 13^-hour p h o t o p e r io d .
I n  1935 , T io u t in e  (1 9 )  a t t e m p te d  t o  in d u c e  f l o w e r in g  i n  s e v e r a l  
v a r i e t i e s  t h a t  d id  n o t  f lo w e r  n o rm a lly  i n  Japan  by r e s t r i c t i n g  th e  
r o o t  s y s te m ,  by g r a f t i n g  on o th e r  s p e c i e s  o f  Ipomoea and by grow ing  
th e  p la n t  as a  p e r e n n i a l  i n  th e  g r e e n h o u s e .  T hese  e f f o r t s  w ere n o t  
s u c c e s s f u l  and th e  i n v e s t i g a t o r  co n c lu d e d  t h a t  f l o w e r in g  i n  th e  
sw eet  p o ta to  was a v a r i e t a l  c h a r a c t e r i s t i c .
M i l l e r  (1 3 )  concluded  in  1936 , on  th e  b a s i s  o f  s e v e r a l  y e a r s  
o f  r e s e a r c h  co n d u c ted  i n  th e  S t a t e  o f  L o u i s ia n a ,  t h a t  th e  p la n t  
b r e e d e r ' s  p r o g r e s s  was g r e a t l y  hand icapped  when d ep en dent e n t i r e l y  
upon so m a t ic  m u ta t io n  f o r  v a r i e t y  improvement. H is  i n v e s t i g a t i o n s  
showed t h a t  a  la r g e  per c e n t  o f  th e  new ty p e s  r e s u l t i n g  from muta­
t i o n s  w ere  r e t r o g r e s s i v e  i n  n a tu r e  and o f  no v a l u e  f o r  v a r i e t y  
improvem ent.
King and Bamford ( 7 )  i n  1937 e s t a b l i s h e d  th e  b a s i c  chromosome 
number in  Ipom oea. The b a s i c  number was found to be 15 and most  
s p e c i e s  and v a r i e t i e s  i n v e s t i g a t e d  w ere d i p l o i d .  Two e x c e p t i o n s  
w ere Ipomoea romoni and Ipomoea b a t a t a s ; t h e s e  were t e t r a p l o i d  and 
h e x a p lo i d ,  r e s p e c t i v e l y .
By 1937 i t  was g e n e r a l l y  r e c o g n iz e d ,  b y  m ost p la n t  b r e e d e r s  
s e e k in g  t o  improve s w e e t  p o t a t o  v a r i e t i e s ,  t h a t  s a t i s f a c t o r y  t e c h ­
n iq u e s  must b e  d e v e lo p e d  w hich  when u s e d  would g i v e  th e  worker some 
a ssu ra n ce  o f  f lo w e r s  and see d  in  o r d e r  t h a t  v a r i e t y  improvement co u ld  
be h a s te n e d .
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The f i r s t  r e a l l y  s u c c e s s f u l  a ttem p t to  e s t a b l i s h  a b r e e d in g  
program b ased  on se x u a l  r e p r o d u c t io n  was t h a t  o f  Dr. J u l i a n  C. M i l l e r  
and h i s  c o l l e a g u e s  a t  L o u is ia n a  S t a t e  U n i v e r s i t y ,  s t a r t i n g  in  the  
l a t e  1 9 3 0 ' s ( 1 4 ) .
M i l l e r  (1 5 )  i n  1937 and 1939 con d u cted  i n v e s t i g a t i o n s  both  in  
th e  f i e l d  and th e  g reen h o u se  which  showed t h a t  f l o w e r in g  and s e t t i n g  
o f  s e e d  was a v a r i e t a l  c h a r a c t e r i s t i c  and t h a t  each  v a r i e t y  had i t s  
own optimum tem p era tu re  and p h o t o p e r io d  req u irem en t  fo r  f l o w e r in g  
and s e t t i n g  s e e d .  I t  was o b s e r v e d  th a t  most v a r i e t i e s  f lo w e r e d  b e s t  
under a 12 -h ou r p h o t o p e r io d  in  th e  f a l l ,  w h i le  in  th e  s p r in g  a 14 -  
hour p h o to p e r io d  seemed m ost s a t i s f a c t o r y .  T hese  i n v e s t i g a t i o n s  a l s o  
i n d i c a t e d  t h a t  g i r d l i n g ,  which  in v o lv e d  c u t t i n g  about t w o - t h ir d s  
through  th e  v i n e  stem  near  ground l e v e l ,  m a t e r i a l l y  h a s te n e d  f l o w e r ­
i n g  i n  m ost v a r i e t i e s .  A n a ly s e s  o f  sam ples  fr o m ^ g ird led  and non­
g i r d l e d  v i n e s  showed t h a t  th e  g i r d l e d  v i n e s  were low er  in  m o is tu r e  
and h ig h e r  in  su g a r  and s ta r c h  than  the n o n - g ir d le d  v i n e s .  M i l l e r  
a l s o  s t a t e d  t h a t  g i r d l i n g  appeared  to  be a s s o c i a t e d  w ith  f l o w e r i n g .
Suguawa (1 7 )  r e p o r te d  t h a t  some J a p a n e se  sw ee t  p o t a t o  v a r i e t i e s  
were in d u ced  to  f lo w e r  by means o f  w a te r  c u l t u r e .  A l l  v a r i e t i e s  d id  
n o t  re sp o n d  e q u a l l y  to  t h i s  t r e a tm e n t ,  l e a d in g  th e  i n v e s t i g a t o r  to  
th e  c o n c l u s i o n  th a t  f l o w e r i n g  in  th e  sw ee t  p o ta t o  must be a v a r i e t a l  
c h a r a c t e r i s t i c .
Edmond and M a rtin  ( 3 )  r e p o r te d  r e s u l t s  from South  C a r o l in a  which  
s u g g e s t e d  t h a t  p h o t o p e r io d ,  l i g h t  i n t e n s i t y ,  tem p eratu re  and m o is tu r e  
and n u t r i e n t  s u p p ly ,  i n f l u e n c e d  th e  v e g e t a t i v e ,  f l o w e r in g  and f r u i t ­
in g  s t a g e s  o f  growth and d evelopm ent in  th e  sw ee t  p o t a t o .  I t  was 
o b s e r v e d  t h a t  lo n g  p h o to p e r io d s  o f  h ig h  l i g h t  i n t e n s i t y  combined
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w i th  h ig h  te m p e r a tu r e ,  m o is tu r e  and n u t r i e n t  l e v e l s  encouraged  ra p id  
v e g e t a t i v e  growth and l i t t l e ,  i f  a n y ,  f lo w e r  p r o d u c t io n .  On th e  
o t h e r  hand, f lo w e r  and f r u i t  d evelopm ent was en cou raged  when v i n e s  
w ere grown under a s h o r t  p h o to p e r io d  and low l i g h t  i n t e n s i t y  combined  
w ith  c o m p a r a t iv e ly  low te m p era tu re s  and low m o is tu r e  and n u t r i e n t  
l e v e l s .  On th e  b a s i s  o f  t h e s e  o b s e r v a t i o n s ,  i t  was co n c lu d ed  t h a t  
p h o t o p e r io d  was th e  prim ary f a c t o r  c o n t r o l l i n g  f l o w e r i n g  and f r u i t ­
in g  i n  th e  sw ee t  p o t a t o .  The optimum p h o to p e r io d  fo r  f l o w e r in g  
ap peared  to  be from 11% to  12% h o u r s ,  i n d i c a t i n g  t h a t  the sw eet  
p o t a t o  sh o u ld  be c l a s s i f i e d  as  a s h o r t  day p l a n t .
Warmke and Cruzado (2 1 )  c o n c lu d e d  from t h e i r  i n v e s t i g a t i o n s  in  
P u er to  R ico  th a t  th e  J e r s e y  v a r i e t i e s  co u ld  be b rou gh t i n t o  f lo w e r  
a t  t h a t  l o c a t i o n  w i th o u t  d i f f i c u l t y  and t h a t  t h e y  d i f f e r e d  from 
o t h e r  sw ee t  p o t a t o  v a r i e t i e s  i n  b e in g  somewhat more e x a c t i n g  in  t h e i r  
e n v ir o n m e n ta l  r e q u irem en ts  f o r  f l o w e r i n g .  They f u r t h e r  s t a t e d  t h a t  
i t  w ould appear t h a t  t h e s e  c o n d i t i o n s  a re  s a t i s f i e d  by th e  t r o p i c a l  
c o n d i t i o n s  found in  P u er to  R ic o .
Hartmen ( 4 )  r e p o r t e d  th e  f o l l o w i n g  t r e a tm e n t s  to  be i n e f f e c t i v e  
i n  in d u c in g  f l o w e r i n g  in  th e  J e r s e y  typ e  sw ee t  p o t a to :
1 .  C on tin u ou s  l i g h t i n g  o f  o ld  p l a n t s  e i t h e r  a t  tem p era tu res  
ra n g in g  from 50° to  60° F .  or  from 80° to  105° F .  or  
h ig h e r .
2 .  V ary in g  p h o to p e r io d  w ith  s e a s o n  from 12 to  15% h ours  and 
from 9% to  15% h o u r s .
3 .  P a r t i a l  g i r d l i n g  o f  stem s o f  o l d  p l a n t s .
4 .  G r a f t in g  young b ra n ch es  o f  J e r s e y  sw ee t  p o t a t o e s  on a b u n d a n t ly  
f l o w e r in g  p l a n t s  o f  w i l d  sw e e t  p o t a to  ( Ipomoea pandurata  ( L . )  
G. F .  W. Mey) and o f  w i l d  m orning g l o r y  ( Ipomoea h ed era c ea  
J a c q . ) .
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I n v e s t i g a t i o n s  co n d u c ted  i n  L o u is ia n a  b y  M i k e l l  ( I I )  i n d i c a t e d  
t h a t  th e  J e r s e y  type  sw eet p o ta to  r e q u ir e d  r e l a t i v e l y  lo n g e r  grow ing  
p e r i o d s  f o r  c o m p le t io n  o f  th e  v e g e t a t i v e  and r e p r o d u c t iv e  c y c l e s  
than  th e  m o i s t - f l e s h e d  t y p e s .
C u lb e r ts o n  (2 )  s t a t e d  t h a t  in  Japan th e  moon f l o w e r  ( Ipomoea 
b o n a -n o x )  was u sed  a s  a r o o t s t o c k  to  in d u ce  f l o w e r i n g  i n  o rd er  to  
d e v e lo p  a b r e e d in g  program fo r  sw eet p o t a t o e s .  S eed  o f  th e  moon 
f lo w e r  were n ic k e d ,  soaked in  w a t e r  o v e r n i g h t ,  th en  sown i n  f l a t s .  
G erm in a tio n  o cc u r red  in  two or th re e  days and th e  s e e d l i n g s  were  
t r a n s p la n t e d  i n t o  p o t s  a f t e r  about te n  d a y s .  F i f t e e n  days l a t e r  
a s h o r t  s e c t i o n  o f  s w e e t  p o t a t o  v in e  was tongue g r a f t e d  on the  
moon f l o w e r .  He found t h a t  th re e  to f i v e  months were r e q u ir e d  f o r  
f l o w e r i n g  in  th e  sw eet  p o t a t o  s c i o n .
A c co rd in g  to  M i k e l l  ( 1 2 )  t r e a tm e n t s  o f  w a te r  s o l u t i o n s  o f  
2 ,  3 ,  5 ,  t r i i o d o b e n z o i c  a c i d  (TIBA ), ammonium s a l t s  of  2 , 4 - d i c h l o r o -  
p h e n o x y a c e t ic  a c i d  ( 2 ,4 - D )  and a l p h a - n a p t h a le n e a c e t i c  a c i d  (NA) 
f a i l e d  to  in d u ce  f l o w e r in g  in  th e  O r l i s  and P o r to  R ico  v a r i e t i e s .  
S e v e r a l  d i f f e r e n t  c o n c e n t r a t i o n s  and m ethods of a p p l i c a t i o n  were  
t r i e d  b o th  in  th e  f i e l d  and in  the g r e e n h o u se .
Z o b e l  and Hanna (2 2 )  w orking  in  C a l i f o r n i a  in  1953 r e p o r te d  
g r a f t i n g  n in e  sw ee t  p o t a t o  c lo n e s  on two c l o s e l y  r e l a t e d  o rn am enta l  
s p e c i e s ,  Ipomoea carnea  and Ipomoea p u r p u r e a , and one  e a s y - f l o w e r i n g  
sw e e t  p o t a t o  r o o t s t o c k .  F lo w er  buds b egan  t o  ap pear  i n  about one 
month. In  m ost i n s t a n c e s ,  f lo w e r  p r o d u c t io n  on the ornam enta l r o o t -  
s t o c k  e x c e e d e d  th a t  on th e  u n g r a f te d  p l a n t s  by a  la r g e  d e g r e e .  The 
g r a f t s  made on th e  e a s y - f l o w e r i n g  sw eet  p o t a t o  r o o t s t o c k s  grew  
n o r m a lly  b u t  f lo w e r  p r o d u c t io n  was no b e t t e r  than  w here th ey  were
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grown on t h e i r  own r o o t s .
H ow ell  and W ittw er  (5) showed sp ra y  a p p l i c a t i o n s  o f  th e  sodium  
s a l t  o f  2 ,4 -D  a t  c o n c e n t r a t io n s  o f  100 to  500 p a r t s  p er  m i l l i o n  to  
b e g e n e r a l l y  e f f e c t i v e  i n  in d u c in g  th e  P o r to  R ico  and Y e llo w  J e r s e y  
v a r i e t i e s  t o  f l o w e r .  I n  b o th  v a r i e t i e s  f l o w e r in g  was g e n e r a l  and 
was a s s o c i a t e d  w i t h ,  b u t  n o t  n e c e s s a r i l y  due t o ,  a s i g n i f i c a n t  
d e p r e s s i o n  o f  s t o r a g e  r o o t  grow th . The g r e a t e s t  number o f  f lo w e r s  
on th e  Y e l lo w  J e r s e y  r e s u l t e d  from tr e a tm e n t s  w i t h  100 p a r t s  p er  
m i l l i o n  o f  2 ,4 - D ;  c o n c e n t r a t i o n s  o v er  t h i s  amount ca u sed  s e v e r e  
i n j u r y .  P o r to  R ico  showed g r e a t e r  t o l e r a n c e  and f lo w e r  numbers  
w ere g r e a t e r  f o l l o w i n g  t r e a tm e n t s  w i t h  500 p a r t s  p er  m i l l i o n .
Where th e  sodium s a l t  o f  2 ,4 -D  was u s e d ,  th e  t r e a tm e n t s  cau sed  
s p l i t t i n g ,  p r o l i f e r a t i o n  o f  stem s and r o o t s ,  and impeded n u t r i e n t  
movement i n  b o th  stem s and r o o t s .
Kehr, Ting and M i l l e r  (6 )  w ere  s u c c e s s f u l  i n  in d u c in g  th e  
J e r s e y  ty p e  sw e e t  p o t a t o  t o  f lo w e r  by c l e f t  g r a f t i n g  th e  J e r s e y  ty p e  
s c i o n s  on s t o c k s  o f  Ipomoea ca rn ea  and Ipomoea ru b er  w h ic h ,  by n a tu r e ,  
do n o t  form s t o r a g e  r o o t s .  No e v id e n c e  o f  a  t r a n s m is s a b le  f l o w e r in g  
s t im u lu s  such a s  i s  found i n  some p l a n t s ,  s p e c i f i c a l l y  th o s e  p la n t s  
w h ich  a re  h i g h l y  p h o t o p e r i o d i c ,  was found i n  th e  sw ee t  p o t a t o .  These  
i n v e s t i g a t i o n s  i n d i c a t e d  t h a t  i n  so f a r  as  f lo w e r  d eve lop m en t was 
co n ce rn ed ,  th e  s w e e t  p o t a t o  d id  n o t  re sp o n d  to  l e n g t h  o f  p h o to p e r io d  
t o  th e  e x t e n t  t h a t  i t  a p p a r e n t ly  d id  t o  an a c c u m u la t io n  o f  fo o d  
r e s e r v e s  i n  th e  ab ove-groun d  t i s s u e .  When J e r s e y  ty p e  s c i o n s  were  
g r a f t e d  on n o n - s t o r a g e  r o o t  s p e c i e s ,  t h e r e  was an a cc u m u la t io n  o f  
ca r b o h y d ra te s  i n  t h e  l e a v e s  and s h o o t s .  I t  was co n c lu d ed  t h a t  b loom ­
in g  was a s s o c i a t e d  w i th  h ig h  ca rb o h y d ra te  a c c u m u la t io n  i n  th e  f o l i a r
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t i s s u e .
Lam and Cordner ( 8 )  con d u cted  e x p er im en ts  in  which  no d i r e c t  
e v id e n c e  was found b etw een  f lo w e r  bud i n i t i a t i o n  and th e  a cc u m u la t io n  
o f  ca r b o h y d r a te s  in  th e  sw ee t  p o t a to  s c i o n .  F o u r te en  r e l a t e d  s p e c i e s  
form ing  n o n - s to r a g e  r o o t s  were u sed  a s  s t o c k s .  A b r e e d in g  sw eet  
p o t a t o  l i n e  (P - 4 7 )  was a l s o  u s e d .  O r l i s  (a  s p o r t  o f  Y e llo w  J e r s e y )  
was u sed  a s  g r a f t e d  s c i o n  and f i v e  t o  te n  p la n t s  o f  each  s p e c i e s  
were g r a f t e d .  The r e s u l t s  i n d i c a t e d  th a t  th e  a b sen ce  o f  s t o r a g e  r o o t s  
in  th e  r o o t s t o c k  w ould  n o t  a s s u r e  b loom ing  in  th e  sw ee t  p o t a to  s c i o n .  
A l l  b u t  one o f  th e  f i f t e e n  s p e c i e s  in  th e s e  g r a f t i n g  t e s t s  were o f  
n o n - s t o r a g e  r o o t  t y p e .  Only two s p e c i e s ,  Ipomoea t r i - c o l o r  and 
Ipomoea h e d e r a c e a , were found to  be e f f e c t i v e  in  in d u c in g  f l o w e r i n g .
I t  seemed t h a t  v a r io u s  s p e c i e s  a s  r o o t s t o c k  had d i f f e r e n t  a b i l i t i e s  
to  in d u ce  b lo o m in g .
O r l i s  s c i o n s  were g r a f t e d  on th e  morning g l o r y  s t o c k s  ( Ipomoea 
t r i - c o l o r ) w i th  v a r y in g  number o f  l e a v e s ,  th a t  i s ,  n one , t h r e e ,  and 
s e v e n  or m ore. F iv e  to  te n  g r a f t s  were made in  each  grou p . F r u i t  
s e t  on th e  m orning g lo r y  s t o c k s  was p r e v e n te d  by rem oval o f  th e  
f lo w e r  b u d s .  In  t h i s  t e s t  th e  f lo w e r  buds appeared  on th e  sw eet  
p o t a t o  s c i o n  about t h i r t y  days a f t e r  g r a f t i n g  and th e  f i r s t  blooms  
ap peared  in  about s i x t y  d a y s .  F lo w e r in g  was u s u a l l y  i n i t i a t e d  a t  
th e  s e v e n th  node o f  th e  s c i o n  and co n t in u e d  f o r  th r e e  to  tw enty  n o d e s ,  
d ep en d in g  on th e  number and th e  co n t in u e d  v i g o r  o f  th e  l e a v e s  on the  
m orning g lo r y  s t o c k .  As th e  l e a v e s  o f  th e  morning g lo r y  s to c k  became 
y e l l o w  w ith  age and dropped o f f ,  the  s c i o n  o f  th e  n o n - f lo w e r in g  sw eet  
p o t a t o  r e v e r t e d  to  th e  v e g e t a t i v e  p hase  and rem ained so i n d e f i n i t e l y .  
The number o f  f lo w e r s  th a t  appeared  on th e  O r l i s  s c i o n s  v a r ie d
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d i r e c t l y  w i th  th e  number o f  a c t i v e  l e a v e s  on the morning g l o r y  s t o c k s .  
No f lo w e r  buds appeared on the g r a f t e d  s c i o n s  i n  th e  ab sen ce  o f  l e a v e s  
on th e  s t o c k .
The O r l i s  v a r i e t y  was a g a in  u sed  as g r a f t e d  s c i o n .  F o u r te en  
g r a f t s  were made and d iv id e d  in t o  two g r o u p s .  F r u i t  s e t  was a l lo w e d  
on th e  m orning g lo r y  s to c k  in  the f i r s t  group w h i le  in the o th er  
f r u i t  s e t  was p r e v e n t e d .  F lo w e r in g  o f  th e  sw e e t  p o t a t o  s c io n  was 
g r e a t l y  fa v o r ed  by th e  d e f l o r a t i o n  o f  the morning g l o r y  s t o c k s  s in c e  
an a v er a g e  o f  f o r t y - s i x  opened f lo w e r s  p er  s c i o n  r e s u l t e d .  When 
f r u i t  s e t  was p e r m it te d  on the s t o c k ,  the s c i o n s  bloomed s p a r s e l y  
( a v e r a g e  5 blooms p e r  s c i o n ) .  I t  appeared  t h a t  the grow ing f r u i t s  
m o n o p o liz ed  th e  f l o w e r in g  hormone p r o v id e d  b y  th e  f o l i a g e  o f  the  
s t o c k  to  th e  e x t e n t  t h a t  f l o w e r i n g  in  the s c io n  was r e ta rd ed  or  
i n h i b i t e d  e n t i r e l y .  I t  was co n c lu d ed  from t h e s e  e x p er im en ts  t h a t  
t h e r e  was no i n d i c a t i o n  o f  d i r e c t  r e l a t i o n s h i p  betw een  f lo w e r  bud 
i n i t i a t i o n  and th e  a c c u m u la t io n  o f  c a r b o h y d ra te s  in  th e  g r a f t e d  
sw e e t  p o ta to  s c i o n .  They s t a t e d  t h a t  the rap id  i n i t i a t i o n  of f lo w e r ­
in g  in  th e  s c i o n ,  th e  a s s o c i a t i o n  o f  f lo w e r s  on the s c io n  w i t h  th e  
l e a v e s  on th e  s t o c k ,  th e  i n f l u e n c e  o f  grow ing f r u i t  on the s t o c k ,  
a l l  p o in t e d  toward th e  c o n c lu s io n  th a t  a f lo w e r in g  hormone ( f l o r i g e n )  
o r i g i n a t i n g  i n  th e  l e a v e s  o f  th e  morning g lo r y  s t o c k  was t r a n s l o c a t e d  
to  th e  m e r i s t e m a t ic  r e g io n  o f  th e  sw eet  p o t a t o  s c i o n  where i t  e x e r t e d  
i t s  m o rp h o g en e t ic  e f f e c t ,  c a u s in g  f lo w e r  in d u c t io n  in  th e  sw eet  
p o t a t o  s c i o n .
Wang and Chein (2 0 )  r e p o r te d  e x c e l l e n t  r e s u l t s  when n in e  sp a rse  
b lo o m in g  v a r i e t i e s  o f  sw e e t  p o t a t o  were g r a f t e d  on the American  
Y e llo w  S k in ,  which i s  a p r o fu s e  b loom ing v a r i e t y  o f  Ipomoea b a t a t a s .
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The n in e  s p a r s e  b loom in g  v a r i e t i e s  f lo w e r e d  much more p r o f u s e l y  on  
th e  Y e l lo w  S k in  s t o c k s  than on Ipomoea h e d e r a c e a  J a c q .  or Ipomoea 
b i l b o b a  F o rsk .
Lam, Thompson and McCollum ( 9 )  i n d i c a t e d  in  a l a t e r  r e p o r t  t h a t  
f l o r a l  in d u c t i o n  was o b ta in e d  when s c i o n s  o f  th e  O r l i s  v a r i e t y  were  
g r a f t e d  on e i g h t  o u t  o f  n in e  r e l a t e d  s p e c i e s  from th r e e  gen era  o f  
C o n v o lv u la c e a e  (m orning g l o r y ) . The s p e c i e s  o f  the fa m i ly  C o n v o l-  
v u la c e a e  (m orning g l o r y )  u sed  i n  th e s e  e x p er im en ts  in c lu d e d  the  
f o l l o w i n g :  Porana s p . ,  Ipomoea purpurea v a r .  a l b a , Ipomoea h ed era cea  
v a r .  i n t e g r i u s c u l a , Ipomoea h e d e r a c e a  J a c q . ,  Ipomoea t r i - c o l o r , 
Ipomoea N i l  v a r .  l im b a ta ,  Q uam oclit  p e n n a t a , Q u a n o c l i t  s l o t e r i , 
C a lo n y c t io n  a c u le a tu m . At h ig h  tem p era tu re s  (8 6 °  -  105° F . ) ,  a 
s h o r t  p h o to p e r io d  was e s s e n t i a l  f o r  o b t a i n i n g  f lo w e r  in d u c t i o n  in  
th e  m orning g lo r y  s to c k  and th e  sw ee t  p o ta t o  s c i o n .  Wide d i f f e r ­
e n c e s  were r e p o r te d  on th e  e f f e c t i v e n e s s  o f  v a r io u s  r o o t s t o c k s  to  
in d u c e  f lo w e r in g  i n  th e  sw ee t  p o ta to  s c i o n .  I t  was c o n c lu d e d  t h a t  
by s e l e c t i n g  th e  a p p r o p r ia t e  m orning g lo r y  s p e c i e s  f o r  a r o o t s t o c k  
and by a d j u s t i n g  th e  p h o t o p e r io d ,  th e  p l a n t  b r e e d e r  sh o u ld  be a b le  
to  in d u ce  any v a r i e t y  o f  sw eet  p o ta t o  to  f lo w e r  a t  any se a so n  o f  th e  
y e a r .
MATERIALS AND METHODS
T h is  s tu d y  was con d u cted  i n  an a i r  c o n d i t io n e d  g re en h o u se  on 
th e  campus o f  L o u is ia n a  S t a t e  U n i v e r s i t y  d u r in g  th e  y e a r  o f  1960.
The s tu d y  c o n s i s t e d  o f  two s e p a r a t e  e x p e r im e n ts ,  each  o f  w h ich  was 
co n d u c ted  o v e r  a 150 -d a y  p e r i o d ,  and h e r e a f t e r  r e f e r r e d  to  as T e s t  1 
and T e s t  2 .  T e s t  1 was begun on A p r i l  2 9 ,  1960 and com p leted  
August 2 6 ,  1 960 , and T e s t  2 was s t a r t e d  on J u l y  3 0 ,  1960 and com­
p l e t e d  December 2 7 ,  1960 . B oth  t e s t s  in v o l v e d  a s tu d y  o f  th e  r e s p o n s e  
o f  th r e e  s e l e c t e d  c lo n e s  o f  Ipomoea b a t a t a s  when g r a f t e d  on two 
s e l e c t e d  r o o t s t o c k s  or  g i r d l e d  and grown under p h o t o p e r io d s  o f  t e n ,  
t h i r t e e n  and s i x t e e n  h o u r s .
P h o to p e r io d s
In  o rd er  to  s tu d y  th e  e f f e c t s  o f  a  t e n ,  t h i r t e e n  and s i x t e e n  
hour p h o to p e r io d  upon th e  f l o w e r in g  i n  Ipomoea b a t a t a s , t h r e e  chambers 
w ere c o n s t r u c t e d  and i n s t a l l e d  on a g re en h o u se  b en ch .  T hese  chambers 
w ere f i v e  f e e t  l o n g ,  fo u r  f e e t  w id e  and fo u r  f e e t  h ig h ,  and w ere co n ­
s t r u c t e d  o f  2" x  2" p in e  lum ber. A l e n g t h  o f  b la c k  M a rv e lsh een  F a b r ic  
was t a i l o r e d  to  f i t  each  chamber i n  such  f a s h i o n  as  to  e x c lu d e  a l l  
o u t s i d e  l i g h t .  Each co v e r  was eq u ip p ed  w i t h  a  z ip p e r  c e n t e r e d  on one  
s i d e  and e x t e n d in g  up 54 in c h e s  from th e  low er  e d g e ,  i n  o rd er  t h a t  
th e  c o v e r s  m ig h t  b e  i n s t a l l e d  and removed c o n v e n i e n t l y .  A b a t t e r y  o f  
f l u o r e s c e n t  l i g h t s  was i n s t a l l e d  i n  each  chamber w h ich  produced  a 
maximum o f  750 f o o t - c a n d l e s  o f  i l l u m i n a t i o n .  Each o f  th e  th r e e  
chambers r e p r e s e n t e d  a s e p a r a t e  p h o t o p e r io d .  The l i g h t s  f o r  each  
chamber w ere c o n t r o l l e d  by a Model T101 I n t e r - m a t i c  t im e s w i t c h .
N a tu r a l  d a y l i g h t  was a l lo w e d  i n  each  o f  th e  chambers from 7 :00
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MATERIALS AND METHODS
T h is  s tu d y  was con d u cted  in  an a i r  c o n d i t io n e d  g re en h o u se  on  
th e  campus o f  L o u is ia n a  S t a t e  U n i v e r s i t y  d ur in g  th e  y e a r  o f  1960 .
The s tu d y  c o n s i s t e d  o f  two s e p a r a t e  e x p e r im e n t s ,  each  o f  w h ich  was  
co n d u c ted  o v e r  a 150-day  p e r i o d ,  and h e r e a f t e r  r e f e r r e d  to  as T e s t  1 
and T e s t  2 .  T e s t  1 was begun on A p r i l  2 9 ,  1960 and com pleted  
A ugust 2 6 ,  1 960 , and T e s t  2 was s t a r t e d  on J u l y  30 , 1960 and com­
p l e t e d  December 2 7 ,  1960. Both t e s t s  i n v o lv e d  a  s tu d y  o f  the r e s p o n s e  
o f  th r e e  s e l e c t e d  c lo n e s  o f  Ipomoea b a t a t a s  when g r a f t e d  on  two 
s e l e c t e d  r o o t s t o c k s  o r  g i r d l e d  and grown under p h o t o p e r io d s  o f  t e n ,  
t h i r t e e n  and s i x t e e n  h o u r s .
P h o to p e r io d s
In  o r d e r  to  s tu d y  th e  e f f e c t s  o f  a t e n ,  t h i r t e e n  and s i x t e e n  
hour p h o t o p e r io d  upon th e  f l o w e r in g  i n  Ipomoea b a t a t a s , th r e e  chambers 
w ere c o n s t r u c t e d  and i n s t a l l e d  on a g reen h o u se  b en ch .  These chambers 
w ere f i v e  f e e t  lo n g ,  fo u r  f e e t  w id e  and fo u r  f e e t  h i g h ,  and were con­
s t r u c t e d  o f  2" x  2" p in e  lum ber. A l e n g t h  o f  b la c k  M a rv e lsh een  F a b r ic  
was t a i l o r e d  to  f i t  each  chamber i n  such  f a s h i o n  as  to  e x c lu d e  a l l  
o u t s i d e  l i g h t .  Each c o v e r  was eq u ipped  w i t h  a z ip p e r  c e n t e r e d  on  one  
s i d e  and e x t e n d in g  up 54 i n c h e s  from th e  low er e d g e ,  i n  o r d e r  t h a t  
th e  c o v e r s  m ig h t  be i n s t a l l e d  and removed c o n v e n i e n t l y .  A b a t t e r y  o f  
f l u o r e s c e n t  l i g h t s  was i n s t a l l e d  i n  ea ch  chamber w h ich  produced a  
maximum o f  750 f o o t - c a n d l e s  o f  i l l u m i n a t i o n .  Each o f  th e  th r e e  
chambers r e p r e s e n t e d  a s e p a r a t e  p h o t o p e r io d .  The l i g h t s  f o r  each  
chamber w ere c o n t r o l l e d  by  a Model T101 I n t e r - m a t i c  t im e s w i t c h .
N a tu r a l  d a y l i g h t  was a l lo w e d  i n  each  o f  t h e  chambers from 7 :00
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a .m . t o  5 :0 0  p .m . each  day in  a d d i t i o n  t o  th e  a r t i f i c i a l  i l l u m i n a t i o n  
p ro v id e d  by  th e  f l u o r e s c e n t  l i g h t i n g  which a u t o m a t i c a l l y  came on a t  
7 :0 0  a . m . .  The b la c k  c o v e r s  w ere p la c e d  on th e  th r e e  chambers each  
day a t  5 :0 0  p .m . .  The a r t i f i c i a l  l i g h t i n g  i n  th e  te n  hour chamber 
was tu rn ed  o f f  a t  5 :0 0  p .m . ,  w h i l e  th e  l i g h t i n g  in  the t h i r t e e n  and 
s i x t e e n  hour chambers rem ained  on u n t i l  t h e i r  r e s p e c t i v e  p h o t o p e r io d s  
had e x p i r e d .
E x p er im en ta l  M a t e r i a l s  and T reatm en ts  Under Each P h o to p er io d
R o o ts to c k  m a t e r i a l s  u sed  in  t h e s e  t e s t s  were a s  f o l l o w s :
1 .  L130 -  a s e e d l i n g  from Ipomoea b a t a t a s  d e v e lo p e d  by L o u is ia n a  
A g r i c u l t u r a l  E xperim ent S t a t i o n .  T h is  s e l e c t i o n  i s  known f o r  
i t s  u n u s u a l ly  p r o l i f i c  f l o w e r i n g  h a b i t .
2 .  Morning g lo r y  ( Ipomoea s p . )  -  an u n i d e n t i f i e d  form o f  the  
C o n v o lv u la c e a e . w hich  was s e l e c t e d  f o r  u se  on th e  b a s i s  o f  
i t s  p a s t  p erform an ce  as a r o o t s t o c k  fo r  f lo w e r  inducem ent in  
Ipomoea b a t a t a s  a t  B aton  Rouge, L o u is ia n a .  The d e s i g n a t io n  
"morning g lo ry "  was u sed  as a c o n v e n ie n c e  s i n c e  t h i s  n on-  
b o t a n i c a l  d e s i g n a t i o n  i s  known to  co v e r  s p e c i e s  from the  
g en er a  Ipom oea , Q u a m o c l i t , C a l o n y c t i o n , O p e r c u l i n s , M errem ia . 
and C o n v o lv u s . The tr u e  c h a r a c t e r i s t i c s  o f  t h i s  form f u r t h e r ­
m ore, i n d i c a t e  a p o s s i b l e  h y b r id  o r i g i n  w i th  th e  above named 
g en er a  o f  th e  C o n v o lv u la c e a e .
The s c i o n s  o f  Ipomoea b a t a t a s  s e l e c t e d  fo r  t h e s e  s t u d i e s  were  
from th e  U n it  I P o r to  R ico  and Nemagold v a r i e t i e s .  The Nemagold  
v a r i e t y  b ra n ch es  f r e e l y ,  p ro d u c in g  many more l a t e r a l s  than th e  U n it  I 
P orto  R ic o ,  w hich  d oes  n o t  branch  f r e e l y .  T hese  two c l o n e s  a re  w e l l
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known com m ercia l v a r i e t i e s  t h a t  seldom  f lo w e r  in  th e  f i e l d  under th e  
c l i m a t i c  c o n d i t i o n s  o f  L o u i s ia n a .
T e s t  1 c o n s i s t e d  o f  s e v e n  tr e a tm e n t s  a s  f o l l o w s :
1 .  Nemagold g r a f t e d  on morning g lo r y
2 .  Nemagold g r a f t e d  on L130
3 .  Nemagold grown n a t u r a l l y  on i t s  own r o o t s  a s  an e x p e r im e n ta l
c o n t r o l .
4 .  U n i t  I  P o rto  R ico  g r a f t e d  on m orning g lo r y
5 .  U n i t  I P o r to  R ico  g r a f t e d  on L130
6 .  U n i t  I P orto  R ico  ( g i r d l e d )
7 .  U n i t  I  P o r to  R ico  grown n a t u r a l l y  on i t s  own r o o t s  as  an
e x p e r im e n ta l  c o n t r o l .
The t r e a tm e n t s  in  T e s t  2 were a l t e r e d  to  g a in  more in fo r m a t io n  
and p r o v id e  more sp a ce  fo r  th e  p l a n t s  to  grow. P ro c ed u r es  f o r  p r e ­
p a r in g  th e  t r e a tm e n t s  f o r  th e  second  t e s t  were th e  same a s  th o s e  f o r  
th e  f i r s t  t e s t .  The t r e a tm e n t s  were as  f o l l o w s :
1 .  U n it  I  P o rto  R ico  g r a f t e d  on m orning g lo r y
2 .  U n it  I  P o rto  R ico  g r a f t e d  on L130
3 .  U n it  I P o r to  R ico  ( g i r d l e d )
4 .  U n it  I  P o r to  R ico  grown n a t u r a l l y  on i t s  own r o o t s  a s  an
e x p e r im e n ta l  c o n t r o l
5 .  L130 grown n a t u r a l l y  on i t s  own r o o t s  a s  an e x p e r im e n ta l
c o n t r o l .
The morning g lo r y  r o o t s t o c k s  were produced  from c u t t i n g s  which  
w ere a l lo w e d  to  r o o t  in  a s a n d - v e r m i c u l i t e  medium and grown a p p r o x i ­
m a t e ly  th r e e  weeks b e f o r e  g r a f t i n g .  The sw ee t  p o t a t o  r o o t s t o c k s  were  
n o t  r o o t e d  p r i o r  t o  g r a f t i n g .
P roced ure  f o r  g r a f t i n g  c o n s i s t e d  o f  c l e f t  g r a f t i n g  U n it  I  P o rto  
R ico  and Nemagold s c i o n s  on morning g lo r y  and L130 r o o t s t o c k s .  T h is  
was a c c o m p lish e d  by c u t t i n g  v i n e  t i p s ,  a p p r o x im a te ly  one and o n e - h a l f  
in c h e s  in  l e n g t h ,  from v i n e s  o f  each v a r i e t y .  T hese v i n e  t i p s  were  
c u t  in  a wedge or V -shape f o r  i n s e r t i n g  i n t o  th e  upper end o f  a r o o t -  
s t o c k  w hich  had been  s p l i t  v e r t i c a l l y  a p p r o x im a te ly  one and o n e - h a l f  
i n c h e s .  A f t e r  each  v i n e  t i p  or  s c i o n  was i n s e r t e d  i n t o  th e  r o o t s t o c k ,
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th e  g r a f t  u n ion  was wrapped s e c u r e l y  w ith  p a r a f i lm  t o  p r e v e n t  the  
t i s s u e  from d r y in g  u n t i l  cambimum t i s s u e  had form ed, u n i t i n g  th e  
s t o c k  w i th  th e  s c i o n .  ( P l a t e s  1 and 2)
The p l a n t s  f o r  a l l  t r e a tm e n t s  w ere t r a n s p la n t e d  d i r e c t l y  in t o  
8 - i n c h  c l a y  p o t s  c o n t a i n i n g  a L in to n ia  s o i l  m ixed  w ith  enough p e a t  
m oss to  in s u r e  good d r a in a g e .  S o i l  a n a ly s e s  showed 200-/- ppm. a v a i l ­
a b le  p h o sp h o ru s ,  432-/-  ppm. a v a i l a b l e  p o t a s s iu m ,  2333 ppm. a v a i l a b l e  
c a lc iu m ,  450-/-  ppm. a v a i l a b l e  magnesium and a pH o f  7 . 2 .
P la n t s  in c lu d e d  i n  th e  g i r d l e d  t r e a tm e n t s  were a l lo w e d  to grow 
f o r  t h i r t y  days b e f o r e  th e y  w ere g i r d l e d .  G ir d l in g  was acco m p lish ed  
by c u t t i n g  ab out h a l f  way through  th e  s tem  o f  th e  p la n t  at a sharp  
a n g l e .  T h is  c u t  was made ab out an in c h  from the s o i l  s u r f a c e .  The 
c u t  was k e p t  open by i n s e r t i n g  a sm a l l  p i e c e  o f  cardboard  i n t o  the  
i n c i s i o n .
E x p e r im en ta l  D e s ig n
The same e x p e r im e n t a l  d e s ig n  was u sed  f o r  b oth  t e s t s  i n  each of  
th e  p h o t o p e r io d  cham bers. A p o t t e d  p la n t  r e p r e s e n t i n g  each  tr ea tm e n t  
was p la c e d  a t  random in  each  o f  fou r  b lo c k s  making up a com plete  
random ized  b lo c k  f o r  th e  chamber. The p o t s  were wrapped w ith  aluminum  
f o i l  and sp a ce  b etw een  p o t s  in  th e  chambers was f i l l e d  w i t h  s o i l  to  
m a in t a in  u n iform  m o i s t u r e .  ( P l a t e  3)
G en era l  P ro ced u res
In b o th  t e s t s ,  th e  p l a n t s  were t r a in e d  t o  s t a k e s  t o  f a c i l i t a t e  
h a n d l in g  and m a in ta in  maximum i l l u m i n a t i o n  d u r in g  th e  p h o t o p e r io d .
The b la c k  c o v e r s  were p la c e d  on a l l  o f  th e  p h o to p e r io d  chambers 
a t  5 :0 0  p .m . each  day and were removed th e  f o l l o w i n g  morning a t  7 :0 0  a . m . .
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P l a t e  1 .  P hotograph  sh ow ing  a g r a f t  u n io n  o f  morning g l o r y  s t o c k  and 
sw eet  p o t a t o  s c i o n .
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P l a t e  2 .  P hotograph  show ing  a g r a f t  u n io n  betw een  two sw ee t  p o t a t o  
c l o n e s .
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P l a t e  3 .  Photograph sh o v in g  th e  th r e e  p h o to p e r io d  chambers v i t h  p l a n t s  grow ing i n s i d e  the  
chambers.
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The t e m p e r a t u r e  and h u m id i ty  was r e c o r d e d  c o n t in u o u s ly  in  th e  
chambers w i t h  a M o d e l  594 H ygrotherm ograph. The mean w e ek ly  r e a d in g s  
a r e  shown in  F i g u r e s  1 and 2 .
A f t e r  th e  f i r s t  m onth , p l a n t s  i n  each  chamber were o b serv e d  d a i l y  
f o r  f lo w e r  b u d s .  U p o n  d e t e c t i o n  o f  the f i r s t  f lo w e r  bud, th e  p la n t s  
w ere ta g g e d  and t h e  number o f  days r e q u ir e d  f o r  f l o w e r in g  was r e c o r d e d .  
The number o f  f l o w e r  c l u s t e r s  produced  p er  p la n t  was d eterm in ed  by 
c o u n t in g  th e  c l u s t e r s  a s  th e y  appeared  d u r in g  th e  150-day  p e r io d .
The number o f  i n d i v i d u a l  f l o w e r s  p er  p la n t  was d e term in ed  by c o u n t ­
in g  th e  number o f  f l o w e r s  t h a t  a c t u a l l y  op en ed .
To d e t e r m i n e  a  mean f o r  p er  c e n t  f o l i a r  dry w e ig h t ,  fo u r  s u c c e s ­
s i v e  m on th ly  l e a f  s a m p l e s  w ere c o l l e c t e d  from each  tr e a tm e n t  a f t e r  
a l l o w i n g  th e  p l a n t s  t o  grow in  th e  chambers f o r  one month. Ten 
l e a v e s  were t a k e n  f r o m  ea ch  p l a n t  i n  each  t r e a tm e n t .  One l e a f  was 
ta k en  from e v e r y  o  t h e r  node s t a r t i n g  w i th  a t e r m in a l  l e a f  and p r o ­
g r e s s i n g  down t h e  - r e q u i r e d  d i s t a n c e  fo r  th e  sa m p le .  T hese l e a f  
sa m p les  were w e i g h e d  im m e d ia te ly  a f t e r  c o l l e c t i o n ,  th en  d r ie d  in  an 
oven  a t  90 d e g r e e s  C .  f o r  36 hours and re w eig h ed  to  d eterm in e  p er  
c e n t  f o l i a r  dry w e i g h t .
D ata  were c o l l e c t e d  on e x t e n t  o f  l i n e a r  growth and th e  number 
o f  nodes p er  p l a n t  a f t e r  s e v e n t y - f i v e  days o f  growth in  th e  cham bers.  
L in e a r  grow th , m e a s u r e d  i n  i n c h e s ,  and th e  t o t a l  number o f  nodes  
w ere r e c o r d e d  f o r r  e a c h  p l a n t .  The t o t a l  number o f  nodes to  th e  f i r s t  
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Figure 2 . Mean w eekly tem peratures fo r  T est 2 , 'beginning Ju ly  30 and ending December 27 , i 960 .
EXPERIMENTAL RESULTS
The E f f e c t  o f  R o o t s t o c k ,  G i r d l i n g ,  and P h o to p e r io d  on the  
Number o f  Days R equ ired  f o r  F lo w e r in g  in  Three Sweet P o ta t o  C lon es
Data show ing th e  co m p a ra tiv e  e f f e c t s  o f  th e  t r e a tm e n t s  on the  
number o f  days r e q u ir e d  fo r  f l o w e r in g  in  th e  Nemagold, U n it  I  P o rto  , 
R ic o ,  and L130 c l o n e s  a re  p r e s e n t e d  fo r  th e  two t e s t s  in  T a b le s  1 
and 2 .
In  T e s t  1 (T a b le  1) under th e  ten  hour p h o to p e r io d  th e r e  were  
marked d i f f e r e n c e s  among th e  t r e a t m e n t s .  When th e  Nemagold or U n it  
I c l o n e s  were g r a f t e d  on morning g lo r y  or  L130 r o o t s t o c k s ,  few er days  
were r e q u ir e d  fo r  f l o w e r i n g  than  when th ey  were grown on t h e i r  own 
r o o t s .  U n it  I  g r a f t e d  on m orning g lo r y  or  L130 r o o t s t o c k s  f lo w e r e d  
in  few er days than  Nemagold g r a f t e d  on s i m i l i a r  r o o t s t o c k s .  The 
U n it  I  P o rto  R ico  p l a n t s  w hich  were g i r d l e d  o r  g r a f t e d  on morning  
g lo r y  r e q u ir e d  a g r e a t e r  number o f  days f o r  f l o w e r i n g  than  th o s e  
g r a f t e d  on L130. For exam ple ,  U n it  I g r a f t e d  on L130 r e q u ir e d  45 
days to  f lo w e r  and t h o s e  g r a f t e d  on morning g l o r y  s t o c k s  r e q u ir e d  
7 1 .2  d a y s;  w hereas  th e  U n it  I ( c o n t r o l )  r e q u ir e d  9 9 .7  days to  f l o w e r .  
The g i r d l i n g  and g r a f t i n g  t r e a tm e n t s  were e f f e c t i v e  in  in d u c in g  th e  
U n it  I  and Nemagold p la n t s  to  f lo w e r  in  a s h o r t e r  p e r io d  o f  time  
than th e  e x p e r im e n ta l  c o n t r o l s .
The r e s u l t s  o f  T e s t  2 (T a b le  2) i n d i c a t e d  t h a t  U n i t  I p l a n t s  
which were g i r d l e d  o r  g r a f t e d  d id  n o t  d i f f e r  s i g n i f i c a n t l y  from th e  
U n it  I  ( c o n t r o l )  when grown under a te n  hour p h o t o p e r io d .  However, 
f l o w e r in g  o c c u r r e d  on th e  L130 ( c o n t r o l )  from n in e  to  e i g h t e e n  days  
so o n er  than on th e  o th e r  fo u r  t r e a t m e n t s .
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T a b le  1 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n t s  on th e  number 
o f  days A/ r e q u ir e d  fo r  f l o w e r in g  in  th e  two sw ee t  p o t a to  
c l o n e s  o f  T e s t  1 .
T reatm ent
Length o f  P h o to p e r io d  
10 h r .  13 h r .  16 h r . Av.
Nemagold/Morn. G lory 9 7 .0 1 3 3 .5 i 5 o . o  y 1 2 6 .0
N em agold /L l30 9 6 .7 9 8 .5 1 4 4 .0 1 1 3 .0
Nemagold ( c o n t r o l ) 1 3 2 .5 1 5 0 .0 1 5 0 .0 1 4 4 .1
U n it  I /M orn . G lory 7 1 .2 9 8 .5 1 5 0 .0 1 0 6 .6
U n it  I /L 1 3 0 4 5 .0 7 9 .0 1 1 0 .0 7 8 .0
U n it  I  ( g i r d l e d ) 6 9 .0 1 1 2 .0 1 5 0 .0 1 1 0 .0
U n it  I  ( c o n t r o l ) 9 9 .7 1 5 0 .0 1 5 0 .0 1 3 3 .2
"D" V a lu es 1 4 .7 7 3 .1 4 1 .3
f
1 /  Based  on mean number o f  days r e q u ir e d  f o r  f l o w e r in g  f o r  fo u r  
r e p l i c a t i o n s .
2 /  T h is  t e s t  was con d u cted  o v e r  a 150-day p e r io d ;  t h u s ,  where p la n t s  
d id  n o t  f lo w e r  150 i s  u sed  fo r  s t a t i s t i c a l  i n t e r p r e t a t i o n .
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T a b le  2 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  t r e a tm e n t s  on t h e  n u m b e r  
o f  days 2 /  r e q u ir e d  f o r  f l o w e r i n g  in  th e  two sw eetc p ° t a t 0  
c l o n e s  o f  T e s t  2 .
Length  o f  P h o to p e r io d
T reatm ent 10 h r . 13 h r . 16 h r . A v .
U n it  I /M orn . G lo ry 5 1 .0 9 6 .5 1 3 1 .0 9 2 . 8
U n i t  I /L 1 3 0 5 4 .0 6 9 . 0 1 3 1 .7 8 4 . 9
U n it  I ( g i r d l e d ) 5 6 .0 6 4 . 0 1 5 0 .0  y 9 0 . 0
U n i t  I  ( c o n t r o l ) 6 0 .0 1 1 2 .5 1 5 0 .0 1 0 7 . 5
L130 ( c o n t r o l ) 4 2 . 0 1 0 9 .0 1 5 0 .0 1 0 0 . 0
"D" V a lu es 1 3 .2 8 0 .7 4 6 . 0
1 /  B ased  on mean number o f  days r e q u ir e d  f o r  f l o w e r i n g  f o r  f o u r  
r e p l i c a t i o n s .
2 /  T h is  t e s t  was co n d u c ted  o v e r  a 1 5 0 -d a y  p e r io d ;  t h u s ,  w h e r e  p l a n t s  
d id  n o t  f lo w e r  150 i s  u sed  f o r  s t a t i s t i c a l  i n t e r p r e t a t i o n  „
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When th e  t r e a tm e n t s  w ere ex p o sed  e i t h e r  to  a t h i r t e e n  o r  s i x t e e n  
hour p h o to p e r io d  in  T e s t  1 and 2 ,  th e  number o f  days r e q u ir e d  to  p r o ­
duce f lo w e r s  d id  n o t  d i f f e r  s i g n i f i c a n t l y  from th e  e x p e r im e n ta l  
c o n t r o l s ,  even  though in  T e s t  1 th e  U n it  I P o r to  R ico  and Nemagold  
c o n t r o l s  d id  n o t  f lo w e r  in  150 d a y s .
Length  o f  p h o t o p e r io d  s i g n i f i c a n t l y  a f f e c t e d  th e  number o f  days  
r e q u ir e d  fo r  p l a n t s  to  f lo w e r  i n  T e s t s  1 and 2 (T a b le s  3 and 4 ) .
A l l  o f  th e  p l a n t s  in  th e  t r e a tm e n t s  ex p o sed  to  a te n  hour p h o to p e r io d  
f l o w e r e d ;  w hereas a l l  p l a n t s  w hich  were ex p o sed  to  th e  t h i r t e e n  or  
s i x t e e n  hour p h o to p e r io d s  d id  n o t  f l o w e r .
The E f f e c t  o f  R o o t s t o c k ,  G i r d l i n g ,  and P h o to p e r io d  on th e  Number 
o f  F low er  C l u s t e r s  Produced in  Three Sweet P o ta t o  C lon es
The d i f f e r e n c e s  in  th e  number o f  f lo w e r  c l u s t e r s  produced  by 
th e  d i f f e r e n t  tr e a tm e n t s  in  each  o f  th e  th r e e  p h o t o p e r io d s  are  shown 
in  T a b le s  5 and 6 .
In  T e s t  1 (T a b le  5) U n it  I  g r a f t e d  on L130 and grown under th e  
t e n  hour p h o t o p e r io d  produced  s i g n i f i c a n t l y  l a r g e r  number o f  f lo w e r  
c l u s t e r s  than th e  c o n t r o l  p l a n t s  o r  th o s e  o f  any o f  th e  o th e r  t r e a t ­
m ents  ( P l a t e  4 ) .  U n i t  I P o r to  R ico  and Nemagold g r a f t e d  on L130 
r o o t s t o c k s  produced  3 7 .5  and 1 4 .5  f lo w e r  c l u s t e r s ,  r e s p e c t i v e l y .
T hese same c l o n e s  u sed  a s  c o n t r o l s ,  each  produced  an a v era g e  o f  2 . 2  
f lo w e r  c l u s t e r s .
The r e s u l t s  in  th e  te n  hour p h o to p e r io d  o f  T e s t  2 (T a b le  6) 
w ere com parable to  t h o s e  o f  T e s t  1 when com parison s  were made w ith  
th e  U n i t  I  c o n t r o l  p l a n t s .  H owever, th e  L130 ( c o n t r o l )  produced  a 
s i g n i f i c a n t l y  l a r g e r  number o f  f lo w e r  c l u s t e r s  than  th e  U n it  I  ( c o n t r o l )
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T a b le  3 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  fo r  T e s t  1 ,  showing the  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n t  on th e  number 
o f  days r e q u ir e d  f o r  f l o w e r in g  in  two sw ee t  p o ta to  c l o n e s  
grown under th r e e  p h o t o p e r io d s .
S ource  o f  V ar ian ce
D egree o f  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 2 2 ,3 7 2 .5 0 3 8 .8 1 * *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 4 5 8 .0 0 -
T rea tm en ts 6 5 ,5 9 4 .1 7 9 .7 0 * *
T rea tm en ts  X P h o to p e r io d s 12 6 3 7 .1 7 -
E rror 54 5 7 6 .4 1 -
(* *  -  S i g n i f i c a n t  a t  th e  1% l e v e l )
T a b le  4 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  fo r  T e s t  2 ,  showing th e  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr ea tm e n t  on th e  number 
o f  days r e q u ir e d  f o r  f l o w e r in g  in  two sw ee t  p o t a t o  c l o n e s  
grown under th r e e  p h o t o p e r io d s .
S o u rce  o f  V a r ia n ce
D egree o f  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 4 0 ,5 5 8 .1 1 7 0 .2 4 * *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 4 8 9 .8 7 -
T rea tm en ts 4 9 3 8 .9 3 1 .6 3
T rea tm en ts  X P h o to p e r io d s 8 8 4 5 .6 0 1 .4 6
E rror 36 5 7 7 .4 1 -
(* *  -  S i g n i f i c a n t  a t  th e  17. l e v e l )
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T a b le  5 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n ts  on the number 
o f  f lo w e r  c l u s t e r s  p er  p la n t  } J  i n  th e  two sw e e t  p o t a t o  
c lo n e s  o f  T e s t  1.
T reatm ent
Length  
10 h r .
o f  P h o to p er io d  
13 h r .  16 h r . Av.
Nemagold/Morn. G ory A .2 1 .2 0 . 0 1 .5
N em agold/L130 1 4 .5 2 .7 0 .7 6 .0
Nemagold ( c o n t r o l ) 2 .2 0 . 0 0 . 0 0 .7
U n it  I /M orn . G lo ry 5 .7 2 .0 0 . 0 2 .6
U n it  I /L 1 3 0 3 7 .5 1 6 .2 5 .7 1 9 .8
U n it  I  ( g i r d l e d ) 4 .7 1 .5 0 . 0 2 .1
U n i t  I  ( c o n t r o l ) 2 .2 0 .0 0 . 0 0 .7
"D" V a lu es 1 4 .6 1 1 .3 6 . 4
1 /  B a sed  on mean number o f  f lo w e r  c l u s t e r s  p er  p la n t  fo r  fou r  
r e p l i c a t i o n s .
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T a b le  6 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  t r e a tm e n t s  on th e  number 
o f  f lo w e r  c l u s t e r s  p er  p l a n t  1 /  in  the two sw ee t  p o t a t o  
c l o n e s  o f  T e s t  2 .
Length o f  P h o to p e r io d
T reatm ent 10 h r . 13 h r . 16 h r . Av.
U n it  I /M orn . G lory 1 0 .2 5 . 0 1 .7 5 .6
U n it  I /L 1 3 0 2 0 .5 5 .5 1 .5 9 .2
U n it  I  ( g i r d l e d ) 7 . 2 5 .5 0 . 0 4 . 2
U n it  I  ( c o n t r o l ) 5 .5 1 .7 0 . 0 2 . 4
L130 ( c o n t r o l ) 3 1 .5 3 . 0 0 . 0 1 1 .5
"D" V a lu e s 6 . 9 7 . 8 4 . 5
1j  Based  on mean number o f  f lo w e r  c l u s t e r s  p er  p la n t  fo r  fo u r  
r e p l i c a t i o n s .
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or o t h e r  t r e a t m e n t s .
The r e s u l t s  o f  T e s t  1 and T e s t  2 were com parable under th e  
t h i r t e e n  hour p h o to p e r io d  e x c e p t  in  T e s t  1 U n it  I  g r a f t e d  on L130 
produced  a l a r g e r  number o f  f lo w e r  c l u s t e r s .
Under th e  s i x t e e n  hour p h o to p e r io d  the number o f  f lo w e r  c l u s t e r s  
was n o t  s i g n i f i c a n t l y  a f f e c t e d  by r o o t s t o c k  or  g i r d l i n g  t r e a tm e n t s  in  
b o th  t e s t s .
P h o to p e r io d  had a s i g n i f i c a n t  e f f e c t  on th e  number o f  f lo w e r  
c l u s t e r s  produced  in  T e s t  1 ,  w h i le  d i f f e r e n c e s  were n o t  s i g n i f i c a n t  
i n  T e s t  2 (T a b le s  7 and 8 ) .  The i n t e r a c t i o n  b etw een  p h o to p e r io d  and 
t r e a tm e n t  was h i g h l y  s i g n i f i c a n t  in  b oth  T e s t s  1 and 2 .  In  a l l  c a s e s  
each  tr e a tm e n t  produced  few er f lo w e r  c l u s t e r s  as  th e  p h o to p e r io d  
i n c r e a s e d  from te n  to  s i x t e e n  h o u r s .
The E f f e c t  o f  R o o t s t o c k ,  G i r d l i n g ,  and P h o to p e r io d  on th e  Number 
o f  F lo w ers  Produced in  Three Sweet P o ta to  C lon es
P h o to p e r io d ,  r o o t s t o c k  and g i r d l i n g  tr e a tm e n ts  had a d e f i n i t e  
e f f e c t  upon th e  number o f  f lo w e r s  produced  in  each  o f  th e  th r e e  
sw e e t  p o ta to  c l o n e s  a s  shown in  T a b le s  9 and 1 0 .  For exam ple ,  in  
T e s t  1 under a te n  hour p h o to p e r io d  U n it  I  g r a f t e d  on L130 produced  
a mean o f  7 7 .5  f lo w e r s  p e r  p la n t  and Nemagold g r a f t e d  on th e  same 
r o o t s t o c k  had a mean o f  2 5 .7  f lo w e r s  p er  p la n t ;  w hereas th e  Nemagold  
( c o n t r o l )  and U n it  I  ( c o n t r o l )  produced  2 .5  and 5 .2  f lo w e r s  per  
p l a n t ,  r e s p e c t i v e l y .
The p l a n t s  grown under th e  t h i r t e e n  hour p h o to p e r io d  in  T e s t s  1 
and 2 produced  few er  f lo w e r s  than  t h o s e  grown under the te n  hour  
p h o t o p e r io d .  However, U n i t  I  g r a f t e d  on L130 produced more f lo w e r s
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T a b le  7 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  f o r  T e s t  1 ,  showing th e  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n t  on th e  number o f  
f lo w e r  c l u s t e r s  p roduced  i n  two sw ee t  p o t a to  c lo n e s  grown 
under th r e e  p h o t o p e r io d s .
S ource  o f  V a r ia n ce
D egree o f  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 6 4 2 .5 1 5 .3 9 * *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 1 0 .3 3 -
T rea tm en ts 6 5 6 2 .6 6 4 .7 2 * *
T reatm en ts  X P h o to p e r io d s 12 1 1 9 .18 4 .7 2 * *
E rror 54 2 5 .2 5 -
(* *  -  S i g n i f i c a n t  a t  th e  17. l e v e l )
T a b le  8 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  fo r  T e s t  2 ,  show ing  th e  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr ea tm e n t  on th e  number o f  
f lo w e r  c l u s t e r s  produced  in  two sw ee t  p o ta t o  c l o n e s  grown 
under th r e e  p h o t o p e r io d s .
S ource  o f  V a r ia n ce
D egree  o f  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 1 1 0 .2 5
CM•
R e p l i c a t i o n s / P h o t o p e r i o d s 9 14 .79 1 .7 8
T reatm en ts 4 163 .47 .39
T rea tm en ts  X P h o to p e r io d s 8 4 1 5 .6 2 4 9 .8 9 * *
E rror 36 8 .3 3 -
(* *  -  S i g n i f i c a n t  a t  th e  17, l e v e l )
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T a b le  9 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n t s  on th e  number 
o f  f l o w e r s  p er  p la n t  2./ i n  th e  two sw ee t  p o t a t o  c l o n e s  
o f  T e s t  1 .
T reatm ent
Length o f  P h o to p e r io d  
10 h r .  13 h r .  16 h r . Av.
Nemagold/M orn. G lory 7 . 0 2 .2 0 . 0 3 .1
N em agold/L130 2 5 .7 13 .7 1 1 .0 1 6 .8
Nemagold ( c o n t r o l ) 2 .5 0 . 0 0 . 0 0 .8
U n i t  I /M orn . G lory 1 0 .2 4 . 5 0 .0 8 . 2
U n i t  I /L 1 3 0 7 7 .5 3 7 .5 10 .7 4 1 .9
U n it  I  ( g i r d l e d ) 9 .5 9 .5 0 . 0 6 . 3
U n i t . I  ( c o n t r o l ) 5 .2 0 , 0 0 . 0 1 .7
"D" V a lu es 2 3 .0 3 0 .2 1 2 .4
1 /  B ased  on mean number o f  f lo w e r s  p er  p la n t  f o r  fo u r  r e p l i c a t i o n s  
in  150 d a y s .
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T a b le  1 0 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  t r e a tm e n t s  on th e  number 
o f  f l o w e r s  p e r  p la n t  1 /  in  th e  two sw ee t  p o ta t o  c lo n e s  
o f  T e s t  2 .
Length o f  P h o to p e r io d
T reatm ent 10 h r . 13 h r . 16 h r . Av.
U n it  I /M orn . G lory 2 3 .5 1 3 .0 0 .0 1 2 .2
U n it  I /L 1 3 0 6 0 .5 2 2 .7 1 .5 2 8 .2
U n i t  I  ( g i r d l e d ) 9 . 0 7 . 0 0 .0 5 .3
U n i t  I  ( c o n t r o l ) 1 6 .5 1 .7 0 . 0 6 .1
L130 ( c o n t r o l ) 1 0 1 .7 1 0 .5 0 . 0 3 7 .4
"D" V a lu es 4 2 . 0 2 3 .8 0 .9
1 /  Based  on mean number o f  f lo w e r s  p er  p la n t  f o r  fo u r  r e p l i c a t i o n s  
in  150 d a y s .
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th an  th e  U n it  I ( c o n t r o l ) .  O ther p l a n t s  o f  th e  t r e a tm e n t s  grown  
under th e  t h i r t e e n  hour p h o to p e r io d  d id  n o t  d i f f e r  s i g n i f i c a n t l y  
from th e  e x p e r im e n ta l  c o n t r o l s .
F lo w e r in g  d id  n o t  o ccu r  on any o f  th e  tr e a tm e n t s  in  th e  s i x t e e n  
hour p h o t o p e r io d  i n  T e s t  1 o r  T e s t  2 e x c e p t  where U n it  I  was g r a f t e d  
on th e  L130 r o o t s t o c k ,  b u t  t h i s  tr ea tm e n t  d id  n ot  d i f f e r  s i g n i f i ­
c a n t l y  from th e  o t h e r  t r e a tm e n t s  in  th e  t e s t s .
In  b oth  T e s t s  1 and 2 th e  number o f  f lo w e r s  p roduced  was s i g n i f i ­
c a n t l y  a f f e c t e d  by p h o to p e r io d  (T a b le s  11 and 1 2 ) .  Some of the  
t r e a tm e n t s  had a h i g h l y  s i g n i f i c a n t  e f f e c t  on the number of f lo w e r s  
p roduced  in  T e s t  1 ,  but were n o t  s i g n i f i c a n t  in  T e s t  2 .  T here was 
a s i g n i f i c a n t  i n t e r a c t i o n  b etw een  p h o to p e r io d  and tr ea tm e n t  in  b oth  
T e s t  1 and T e s t  2 a s  few er  f lo w e r s  were produced fo r  each  tr e a tm e n t  
as  th e  p h o to p e r io d  was i n c r e a s e d  from te n  to  s i x t e e n  h o u r s .
The E f f e c t  o f  R o o t s t o c k ,  G i r d l i n g ,  and P h o to p e r io d  on the  
Per Cent F o l i a r  Dry W eight in  Three Sweet P o ta t o  C lon es
The c o n t r o l s  o f  th e  t h r e e  sw ee t  p o t a t o  c l o n e s ,  Nem agold, U n it  I 
P o r to  Rico and L130, d i f f e r e d  in  p er  c e n t  f o l i a r  dry w e ig h t  as shown 
i n  T a b le s  13 and 1 4 .  As p h o to p e r io d  was i n c r e a s e d  from ten  to s i x ­
t e e n  h o u r s ,  each  o f  th e  e x p e r im e n ta l  c o n t r o l s  showed a c o r r e s p o n d in g  
i n c r e a s e  in  per c e n t  f o l i a r  dry w e ig h t .
When th e  Nemagold and U n it  I  c l o n e s  were g r a f t e d  on th e  L130 
r o o t s t o c k s  or  g i r d l e d  in  T e s t  1 (T a b le  13) under each  o f  th e  th r e e  
p h o t o p e r io d s ,  p e r  c e n t  f o l i a r  dry w e ig h t  was s i g n i f i c a n t l y  h ig h e r  
than  th a t  o f  th e  e x p e r im e n ta l  c o n t r o l s .  For ex a m p le ,  in  T e s t  1 
under a ten  hour p h o t o p e r io d  U n it  I g r a f t e d  on L130 had a mean per
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T a b le  1 1 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  fo r  T e s t  1 ,  show ing th e  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  t r e a tm e n t  on th e  number o f  
f l o w e r s  produced  in  two sw eet  p o t a t o  c l o n e s  grown under  
th r e e  p h o t o p e r io d s .
Source o f  V a r ia n ce
D egree of  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 2 , 2 3 7 .0 1 4 .3 3 *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 4 8 .1 7 -
T reatm en ts 6 2 , 5 7 6 .8 5 4 .9 9 * *
T reatm en ts  X P h o to p e r io d s 12 5 1 6 .4 0 5 .3 0 * *
Error 54 9 7 .4 0 -
(* -  S i g n i f i c a n t  a t  th e  57. l e v e l )  
(* *  - S i g n i f i c a n t  a t  th e  17. l e v e l )
T a b le  12 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  fo r  T e s t  2 ,  show ing  th e  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n t  on th e  number o f  
f l o w e r s  prod uced  in  two sw eet  p o t a t o  c l o n e s  grown under  
th r e e  p h o t o p e r io d s .
Source o f  V a r ia n ce
D egree o f  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 9 , 5 0 2 .7 8 5 .0 2 *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 2 6 3 .7 4 -
T reatm en ts 4 2 ,4 5 5 .3 7 1 .3 0
T reatm en ts  X P h o to p e r io d s 8 1 ,8 9 1 .9 5 1 2 .3 5 * *
Error 36 153 .15 -
(* -  S i g n i f i c a n t  a t  th e  57. l e v e l )  
(* *  -  S i g n i f i c a n t  a t  th e  1% l e v e l )
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T a b le  1 3 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n ts  on f o l i a r
dry w e ig h t  i . /  i n  th e  two sw ee t  p o t a t o  c l o n e s  o f  T e s t  1 .
T reatm ent
Length o f  P h otop eri od  
10 h r .  13 h r .  16 h r . Av.
Nemagold/Morn. G lory 1 4 .4 0 1 4 .0 6 1 4 .1 4 1 4 .2 0
N em agold/L130 1 5 .1 9 1 4 .3 2 1 4 .9 2 1 4 .8 1
Nemagold ( c o n t r o l ) 1 4 .3 3 1 3 .7 2 1 5 .3 2 1 4 .4 6
U n it  I /M orn . G lory 1 6 .8 0 1 6 .3 6 1 7 .0 2 1 6 .7 3
U n i t  I /L 1 3 0 1 6 .9 8 1 7 .3 2 1 7 .3 7 1 7 .2 2
U n it  I ( g i r d l e d ) 1 4 .4 7 1 4 .6 0 1 5 .4 4 1 4 .5 0
U n i t  I ( c o n t r o l ) 1 3 .7 6 1 4 .0 0 1 4 .4 9 1 4 .0 8
"D" V a lu es 0 .7 1 0 .2 1 0 .1 8
1 / Each v a lu e  in  th e  b o d y  o f  the ta b le  r e p r e se n ts  the mean per cen t
f o l i a r  dry w eigh t o f  fo u r  sam ples taken a t  m onthly i n t e r v a l s .
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T a b le  1 3 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  t r e a tm e n t s  on f o l i a r
dry w e ig h t  i /  in  th e  two sw eet  p o t a t o  c l o n e s  o f  T e s t  1 .
T reatm ent
Length  o f  Photoperi. od 
10 h r .  13 h r .  16 h r . A v.
Nemagold/M orn. G lory 1 4 .4 0 1 4 .0 6 1 4 .1 4 1 4 .2 0
N em agold/L130 1 5 .1 9 1 4 .3 2 1 4 .9 2 1 4 .8 1
Nemagold ( c o n t r o l ) 1 4 .3 3 1 3 .7 2 1 5 .3 2 14 .46
U n i t  I /M orn. G lory 1 6 .8 0 1 6 .3 6 1 7 .0 2 1 6 .7 3
U n i t  I /L 1 3 0 1 6 .9 8 1 7 .3 2 1 7 .3 7 17 .22
U n it  I ( g i r d l e d ) 1 4 .4 7 1 4 .6 0 1 5 .4 4 1 4 .5 0
U n i t  I ( c o n t r o l ) 1 3 .7 6 1 4 .0 0 1 4 .4 9 1 4 .0 8
"D" V a lu es 0 .7 1 0 .2 1 0 .1 8
1 / Each v a lu e  in  th e  body o f  th e  ta b le  r e p r e se n ts  the mean per cen t
f o l i a r  dry w e ig h t o f  four sam ples taken a t  m onthly in t e r v a l s .
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T a b le  1 4 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  t r e a tm e n t s  on f o l i a r  
dry  w e ig h t  1 /  in  th e  two s w e e t  p o ta to  c l o n e s  o f  T e s t  2 .
Length o f  P h o to p er io d
T reatm ent 10 h r . 13 h r . 16 h r . Av.
U n it  I /M o rn .  G lory 1 7 .6 4 1 8 .9 3 1 7 .7 1 1 8 .0 9
U n i t  I /L 1 3 0 1 7 .8 7 1 8 .7 9 2 0 .6 7 1 9 .1 1
U n it  I  ( g i r d l e d ) 1 7 .3 5 1 9 .3 2 1 9 .3 5 18 .67
U n it  I  ( c o n t r o l ) 1 5 .7 1 1 7 .4 3 1 8 .7 1 1 7 .2 8
L130 ( c o n t r o l ) 1 9 .8 0 2 2 .8 6 2 1 .8 0 2 1 .4 9
"D" V a lu es 0 .6 8 0 . 1 0 0 .0 6
1 / Each v a lu e  i n  th e  body o f  th e  t a b le  r e p r e s e n t s  th e  mean p er  c e n t  
f o l i a r  dry w e ig h t  o f  fo u r  sam ples  tak en  a t  m on th ly  i n t e r v a l s .
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c e n t  f o l i a r  dry w e ig h t  o f  1 6 .8 0  a s  compared to  1 3 .7 6  f o r  th e  U n it  I 
( c o n t r o l ) .
The l e a v e s  o f  U n i t  I ( c o n t r o l )  were s i g n i f i c a n t l y  low er in  dry
w e ig h t  than  l e a v e s  o f  p la n t s  o f  th e  o th e r  tr e a tm e n t s  i n  b o th  T e s t s  1
and 2 .  L130 had a s i g n i f i c a n t l y  h ig h e r  dry m a tter  c o n te n t  than o th e r
t r e a tm e n t s  i n  T e s t s  1 o r  2 .
When tr e a tm e n t  d i f f e r e n c e s  were examined under a t h i r t e e n  hour  
p h o t o p e r io d ,  th e  Nemagold ( c o n t r o l )  in  T e s t  1, was l o w e s t  in  per c e n t  
f o l i a r  dry w e i g h t .  In  T e s t  2 ,  L130 ( c o n t r o l )  was s i g n i f i c a n t l y  h ig h e r
in  p er  c e n t  f o l i a r  dry w e ig h t .
Under th e  s i x t e e n  hour p h o to p e r io d  in  T e s t  1 ,  Nemagold g r a f t e d  
on L130 o r  morning g lo r y  had a low er p er  c e n t  f o l i a r  dry w e ig h t  than  
th e  Nemagold ( c o n t r o l ) .  U n it  I  g r a f t e d  on e i t h e r  o f  th e  two r o o t ­
s t o c k s  or g i r d l e d  had a h ig h e r  p er  c e n t  f o l i a r  dry w e ig h t  than p l a n t s  
o f  th e  U n it  I  ( c o n t r o l ) .  In  T e s t  2 th e  p er  c e n t  f o l i a r  dry w e ig h t  
f o r  th e  L130 c o n t r o l  p l a n t s  was s i g n i f i c a n t l y  h ig h e r  than  t h a t  f o r  
o t h e r  t r e a t m e n t s .
The p er  c e n t  f o l i a r  dry w e ig h t  was a f f e c t e d  by b o th  p h o to p e r io d  
and tr e a tm e n t  as  shown in  T a b le s  15 and 16.
R e la t io n s h ip  B etw een  th e  Per Cent F o l i a r  Dry W eight and
Number o f  F lo w er s  in  T reatm en ts  Under th e  Three P h o to p e r io d s
C o r r e la t io n  c o e f f i c i e n t s  were c a l c u l a t e d  fo r  a s s o c i a t i o n  betw een  
p er  c e n t  f o l i a r  dry w e ig h t  and number o f  f lo w e r s  p er  p la n t  f o r  each  
o f  th e  th r e e  p h o t o p e r io d s  in  T e s t s  1 and 2 .  F ig u r e s  3 through 6 
g i v e  th e  d i s t r i b u t i o n  in  number o f  f lo w e r s  per p la n t  and p er  c e n t  
f o l i a r  dry w e ig h t  f o r  th e  te n  and t h i r t e e n  hour p h o t o p e r io d s .
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T a b le  1 5 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  fo r  T e s t  1 ,  show ing th e  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n t  on th e  p er  c e n t  
f o l i a r  dry w e ig h t  i n  two sw ee t  p o ta to  c lo n e s  grown under  
th r e e  p h o t o p e r io d s .
S ource  o f  V a r ia n ce
D egree  o f  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 2 .7 6 3 .8 3 *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 2 .3 7 3 .2 9 * *
T reatm en ts 6 1 9 .0 8 2 6 .5 0 * *
T rea tm en ts  X P h o to p e r io d s 12 0 .5 1 0 .7 1
E rror 54 0 .7 2 -
(*  -  S i g n i f i c a n t  a t  th e  5% l e v e l )  
(* *  -  S i g n i f i c a n t  a t  th e  17. l e v e l )
T a b le  1 6 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  f o r  T e s t  2 ,  show ing the  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  t r e a tm e n t  on the p e r  c e n t  
f o l i a r  dry w e ig h t  in  two sw ee t  p o t a t o  c l o n e s  grown under  
t h r e e  p h o t o p e r io d s .
S ource  o f  V a r ia n ce
D egree o f  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 2 6 .5 2 9 .1 4 * *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 7 .6 4 2 .6 3 *
T reatm en ts 4 2 7 .5 3 9 .4 9 * *
T rea tm en ts  X P h o to p e r io d s 8 2 .9 0 4 .3 3 * *
E rror 36 0 .6 7 -
(*  -  S i g n i f i c a n t  a t  th e  57. l e v e l )  
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F igure 3* C orrela tion  c o e f f ic ie n t  o f  number o f  flo w ers and per cen t  



















Figure U. C orrela tion  c o e f f ic ie n t  o f  number o f flo w ers  and per cen t  
f o l i a r  dry w eigh t under a 10 hour photoperiod  in  T est 2 .
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Figure 5» C orrela tion  c o e f f ic ie n t  o f  number o f  flo w ers  and per cen t  
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Figure 6 . C orrela tion  c o e f f ic ie n t  o f  number o f flow ers and per cent 
f o l i a r  dry w eigh t under a 13 hour photoperiod in  T est 2 .
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C o r r e l a t i o n  c o e f f i c i e n t s  c a l c u l a t e d  f o r  th e  s i x t e e n  hour p h o to p e r io d  
w ere n o t  c o n c l u s i v e ,  s i n c e  o n ly  a few p l a n t s  f lo w e r e d .
S i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n s  i n d i c a t e d  a h ig h  d eg ree  o f  
a s s o c i a t i o n  betw een  p er  c e n t  f o l i a r  dry w e ig h t  and number o f  f lo w e r s  
p e r  p la n t  in  th e  te n  hour p h o to p e r io d  f o r  each  t e s t  ( F ig u r e s  3 and 4 ) .  
C o r r e l a t i o n  c o e f f i c i e n t s  f o r  th e  t h i r t e e n  hour p h o to p e r io d  i n d i c a t e d  
a c l o s e  a s s o c i a t i o n  b etw een  f lo w e r  numbers and f o l i a r  dry w e ig h t  in  
T e s t  1 ,  b u t  n o t  in  T e s t  2 ( F ig u r e s  5 and 6 ) .
The E f f e c t  o f  R o o t s t o c k ,  G i r d l in g  T rea tm en t ,  and P h o to p e r io d  on 
th e  Number o f  Nodes Per P la n t  Up to  th e  F i r s t  F low er C l u s t e r
A cou n t o f  th e  number o f  nodes up to  th e  f i r s t  f lo w e r  c l u s t e r  
on th o s e  p l a n t s  th a t  f lo w e r e d  i s  p r e s e n t e d  in  T a b le s  17 and 18 .
Data f o r  th e  te n  hour p h o to p e r io d  in  T e s t  1 (T a b le  17) i n d i c a t e d  
t h a t  where U n it  I was g r a f t e d  on L130 o r  u sed  as  a c o n t r o l ,  th e r e  were  
few er  nodes than on th e  Nemagold ( c o n t r o l ) .  T reatm en ts  in  T e s t  2 
(T a b le  18) d id  n o t  d i f f e r  s i g n i f i c a n t l y .
When tr e a tm e n t s  o f  T e s t  1 and T e s t  2 w ere ex p o sed  to  a t h i r t e e n  
and s i x t e e n  hour p h o t o p e r io d ,  t h e r e  were no d i f f e r e n c e s  among t r e a t ­
m ents .
The number o f  nodes co u n ted  up to  th e  f i r s t  f lo w e r  c l u s t e r  
v a r i e d  s i g n i f i c a n t l y  betw een  p h o to p e r io d s  (T a b le s  19 and 2 0 ) .
The E f f e c t  o f  R o o t s t o c k ,  G i r d l i n g ,  and P h o to p e r io d  on th e  
Number o f  Nodes Per P la n t  in  Two Sweet P o ta t o  C lon es
The number o f  nodes f o r  each  p la n t  ex p o sed  to  th e  th r e e  r e s p e c ­
t i v e  p h o t o p e r io d s ,  t e n ,  t h i r t e e n ,  and s i x t e e n  h o u r s ,  were counted
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T a b le  1 7 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  t r e a tm e n t s  on  th e  number 
o f  nodes p er  p la n t  up to  th e  f i r s t  f lo w e r  c l u s t e r  1 /  in  
th e  two sw ee t  p o t a to  c lo n e s  o f  T e s t  1 .
T reatm ent
Length o f  P h o to p e r io d  
10 h r .  13 h r .  16 h r . Av.
Nemagold/M orn. G lory 6 7 .2 3 8 .7 0 .0 3 5 .3
N em agold/L130 2 5 .0 2 2 .2 1 3 .5 2 0 .2
Nemagold ( c o n t r o l ) 6 2 .2 0 . 0 0 .0 2 0 .7
U n it  I /M orn . G lory 2 3 .0 2 1 .5 nt  y 2 2 .2
U n i t  I /L 1 3 0 1 0 .0 15 .7 1 3 .0 1 2 .9
U n i t  I  ( g i r d l e d ) 2 3 .0 1 8 .2 0 .0 1 3 .7
U n it  I  ( c o n t r o l ) 1 7 .2 0 .0 , 0 .0 5 .7
"D" V a lu es 4 2 .2 5 4 .4 2 8 .4
1 /  B ased  on mean number o f  nodes per p l a n t  up to  th e  f i r s t  f lo w e r  
c l u s t e r  f o r  fo u r  r e p l i c a t i o n s .
2,/ NT i n d i c a t e s  t h a t  tr e a tm e n t  was n o t  in c lu d e d  in  t e s t  due to  
la c k  o f  s p a c e .
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T a b le  1 8 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n t s  on th e  number 
o f  n odes  p er  p la n t  up to  th e  f i r s t  f lo w e r  c l u s t e r  2 /  in  
th e  two sw ee t  p o t a t o  c l o n e s  o f  T e s t  2 .
Length o f  P h o to p e r io d
T reatm en t 10 h r . 13 h r . 16 h r . Av.
U n i t  I /M orn . G lory 1 6 .2 1 9 .5 7 . 2 1 4 .3
U n i t  I /L 1 3 0 1 6 .0 2 4 .7 8 . 0 1 6 .2
U n i t  I  ( g i r d l e d ) 1 7 .5 2 4 .0 0 . 0 1 3 .8
U n i t  I ( c o n t r o l ) 1 9 .0 1 3 .5 0 . 0 1 0 .8
L130 ( c o n t r o l ) 1 5 .2 1 2 .5 0 . 0 9 . 2
"D" V a lu es 6 .4 2 4 .3 1 8 .9
1 /  Based  on mean number o f  nodes p er  p la n t  up to  th e  f i r s t  f lo w e r  
c l u s t e r  f o r  fo u r  r e p l i c a t i o n s .
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T a b le  1 9 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  f o r  T e s t  1 ,  show ing th e  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr ea tm e n t  on th e  number 
o f  nodes p er  p la n t  up to  th e  f i r s t  f lo w e r  c l u s t e r  in  two 
sw ee t  p o ta to  c l o n e s  grown under th r e e  p h o t o p e r io d s .
Source  o f  V ar ian ce
D egree o f  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 5 ,8 0 7 .4 4 7 .0 9 * *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 1 8 3 .5 9 -
T reatm en ts 6 1 ,0 3 2 .4 5 0 .1 3
T rea tm en ts  X P h o to p e r io d s 12 8 1 9 .4 7 2 .2 2 *
E rror 54 3 6 9 .3 1 -
(*  -  S i g n i f i c a n t  a t  th e  57. l e v e l )  
(* *  -  S i g n i f i c a n t  a t  th e  17. l e v e l )
T a b le  2 0 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  f o r  T e s t  2 ,  show ing th e  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n t  on th e  number 
o f  n odes  p er  p la n t  up to  th e  f i r s t  f lo w e r  c l u s t e r  i n  two 
sw eet  p o ta to  c l o n e s  grown under th r e e  p h o t o p e r io d s .
S ource  o f  V ar ian ce
D egree o f  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 1 ,4 7 6 .3 5 1 9 .4 3 * *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 7 6 .8 8 1 .0 1
T reatm en ts 4 9 5 .2 2 1 .2 5
T rea tm en ts  X P h o to p e r io d s 8 5 7 .1 0 0 .7 5
E rror 36 7 5 .9 7 -
(* *  -  S i g n i f i c a n t  a t  th e  17, l e v e l )
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a f t e r  s e v e n t y - f i v e  days o f  growth in  th e  cham bers. T hese  d ata  a re  
p r e s e n t e d  in  terms o f  mean number o f  nodes per p la n t  fo r  fo u r  
r e p l i c a t i o n s  in  T a b le s  21 and 2 2 .
T reatm en t com par ison s  f o r  p l a n t s  grown under th e  te n  hour p h o t o ­
p e r i o d  i n  T e s t  1 (T a b le  21) i n d i c a t e d  t h a t  where m orning g lo r y  was 
u sed  a s  a r o o t s t o c k  th e r e  was a s i g n i f i c a n t  r e d u c t io n  in  number of  
nodes  p er  p la n t  compared t o  th e  Nemagold and U n it  I  c o n t r o l s .  Where 
Nemagold was g r a f t e d  on L130 and grown under s i m i l i a r  c o n d i t i o n s  
t h e r e  was a l s o  a r e d u c t io n  in  th e  number o f  nodes as  compared to  th e  
Nemagold ( c o n t r o l ) .
Data f o r  th e  te n  hour p h o to p e r io d  i n  T e s t  2 (T a b le  22) i n d i c a t e d  
t h a t  where U n it  I was grown on e i t h e r  o f  th e  two r o o t s t o c k s  or 
g i r d l e d ,  th e r e  was a s i g n i f i c a n t  r e d u c t io n  in  the number of nodes  
compared to the U n it  I ( c o n t r o l ) .
R o o ts to c k  and g i r d l i n g  t r e a tm e n t s  a l s o  seemed to  a f f e c t  th e  
mean number o f  n o d es  produced  p er  p la n t  under th e  t h i r t e e n  hour  
p h o t o p e r io d  fo r  th e  two t e s t s .  I n  a l l  i n s t a n c e s ,  e x c e p t  in  T e s t  1 
w here U n it  I  was g r a f t e d  on L 130 , th e r e  was a s i g n i f i c a n t  r e d u c t io n  
i n  th e  number o f  nodes fo r  th e  t r e a t e d  p la n t s  a s  compared to  th e  
u n t r e a t e d  e x p e r im e n ta l  c o n t r o l s .
The r e s p o n s e  o f  th e  t r e a tm e n t s  under th e  s i x t e e n  hour p h o t o ­
p e r i o d  f o r  th e  two t e s t s  a g a in  i n d i c a t e d  a r e d u c t io n  in  mean number 
o f  n odes  per p l a n t ,  p a r t i c u l a r i l y  where morning g l o r y  was u sed  as a  
r o o t s t o c k .  The re sp o n se  f o r  o th e r  t r e a tm e n t s  was i n c o n s i s t e n t  fo r  
b o th  t e s t s  when com parisons were made w ith  the e x p e r im e n ta l  c o n t r o l s .
The number o f  nodes v a r i e d  s i g n i f i c a n t l y  betw een  p h o to p e r io d s  
f o r  t r e a tm e n t s  i n v o l v i n g  U n i t  I i n  th e  f i r s t  t e s t ,  b u t  d id  n o t  d i f f e r
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T a b le  2 1 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n t s  on th e  number 
o f  nodes p er  p l a n t  2 /  in  th e  two sw ee t  p o t a to  c l o n e s  o f  
T e s t  1 .
Length o f  P h o to p er io d
T reatm ent 10 h r . 13 h r . 16 h r . Av.
Nemagold/Morn. G lory 5 1 .2 4 4 .0 4 9 .0 4 8 .0
Nemagold/L130 7 0 .2 7 7 .7 9 2 .7 8 0 .2
Nemagold ( c o n t r o l ) 8 1 .5 86 .7 9 8 .7 8 8 .9
"D" V a lu es  V 1 0 .4 0 . 3 6 . 4
U n it  1/M orn. G lory 2 5 .5 2 9 .0 3 6 .2 3 0 .2
U n it  I /L 1 3 0 3 1 .5 3 3 .2 4 1 .5 3 5 .4
U n i t  I  ( g i r d l e d ) 2 8 .0 30 .7 5 1 .0 3 6 .6
U n it  I  ( c o n t r o l ) 2 9 .2 3 5 .7 5 1 .2 38 .7
"D" V a lu es  V 5 .8 4 .7 1 .3
1 /  Based  on mean number o f  nodes p er  p la n t  f o r  fo u r  r e p l i c a t i o n s  
i n  75 d a y s .
2 /  The Neamgold c l o n e s  d i f f e r e d  in  growth h a b i t ,  th u s  "D" V alu es  
a r e  p r e s e n t e d  f o r  i n t e r p r e t a t i o n  o f  tr ea tm e n t  d i f f e r e n c e s  
i n v o l v i n g  t h i s  v a r i e t y  s e p a r a t e l y .
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T a b le  2 2 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  t r e a tm e n t s  on th e  number 
o f  n odes  p er  p l a n t  i' i n  th e  two sw e e t  p o ta to  c l o n e s  o f  
T e s t  2 .
Length o f  P h o to p e r io d
T reatm ent 10 h r . 13 h r . 16 h r . Av.
U n i t  I /M orn . G lory 2 7 .2 2 6 .5 2 7 .7 2 6 .2
U n i t  I /L 1 3 0 2 7 .0 2 9 .4 2 8 .7 2 7 .1
U n it  I  ( g i r d l e d ) 2 7 .7 2 7 .9 3 0 .7 2 7 .9
U n i t  I  ( c o n t r o l ) 2 7 .2 2 3 .7 3 1 .0 2 7 .3
L130 ( c o n t r o l ) 4 1 .2 4 2 .2 4 2 .2 4 1 .9
"D" V a lu es 6 .5 7 . 8 1 .2
] J  Based  on mean number o f  nodes p er  p la n t  f o r  fo u r  r e p l i c a t i o n s  
i n  75 d a y s .
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f o r  t r e a tm e n t s  i n v o l v i n g  Nemagold (T a b le s  23 and 2 4 ) .  I n  th e  second  
t e s t  where th e  U n i t  I and L130 c l o n e s  w ere u s e d ,  the number o f  nodes  
v a r i e d  s i g n i f i c a n t l y  betw een  p h o to p e r io d s  (T ab le  2 5 ) .  T reatm ent had 
a h i g h l y  s i g n i f i c a n t  e f f e c t  on  number o f  n o d e s  p er  p l a n t  e x c e p t  where  
th e  Nemagold c lo n e  was i n v o l v e d .
The E f f e c t  o f  R o o t s t o c k ,  G i r d l i n g ,  and P h o to p e r io d  
on L inear  Growth o f  Two Sweet P o ta to  C lones
The l i n e a r  growth o f  both  Nemagold and U n it  I P o r t o  R ico  was 
a f f e c t e d  by r o o t s t o c k  and g i r d l i n g  t r e a tm e n t s  under ea ch  o f  th e  
t h r e e  p h o t o p e r io d s  (T a b le s  26 and 2 7 ) .
In  b o th  t e s t s ,  where m orning g l o r y  was u se d  as a r o o t s t o c k ,  
l i n e a r  growth was s i g n i f i c a n t l y  l e s s  under a l l  th r e e  p h o t o p e r io d s ,  
th an  th e  c o n t r o l s  and th o se  g r a f t e d  on L130 r o o t s t o c k .  A l s o ,  
w here U n it  I  was g i r d l e d ,  l i n e a r  growth was s i g n i f i c a n t l y  l e s s  than  
th e  U n i t  I ( c o n t r o l ) .
The amount o f  l i n e a r  growth v a r i e d  s i g n i f i c a n t l y  b etw een  p h o to ­
p e r i o d s  fo r  b o th  T e s t  1 and T e s t  2 (T a b le s  2 8 ,  29 and 3 0 ) .  The 
t r e a tm e n t s  a l s o  had a h i g h l y  s i g n i f i c a n t  e f f e c t  on growth i n  th e  two 
s w e e t  p o t a t o  c l o n e s .  There was a l s o  a s i g n i f i c a n t  i n t e r a c t i o n  b etw een  
t r e a tm e n t s  and p h o t o p e r io d s  i n  b o th  t e s t s .
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T a b le  2 3 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  fo r  T e s t  1 ,  showing  
th e  e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr ea tm e n t  on th e  
number o f  nodes p er  p la n t  in  th e  U n it  I sw eet  p o ta to  
c lo n e  grown under th r e e  p h o t o p e r io d s .
S o u rce  o f  V a r ia n ce




P h o to p e r io d s 2 1 ,1 9 3 .3 1 1 9 .5 5 * *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 8 .5 4 -
T rea tm en ts 3 1 5 6 .2 2 2 .5 6
T rea tm en ts  X P h o to p e r io d s 6 6 1 .0 3 1 2 .2 3 * *
E rror 27 4 .9 9 -
(* *  _ S i g n i f i c a n t  a t  th e  17. l e v e l )
T a b le  2 4 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  f o r  T e s t  1 ,  showing  
th e  e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr ea tm e n t  on th e  
number o f  nodes p er  p la n t  in  th e  Nemagold sw ee t  p o t a t o  
c lo n e  grown under th r e e  p h o t o p e r io d s .
S ource  o f  V a r ia n ce
D egree  o f  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 5 4 6 .7 8 1 .2 0
R e p l i c a t i o n s / P h o t o p e r i o d s 9 1 7 .9 3 -
T rea tm en ts 2 5 ,5 7 0 .8 6 1 2 .2 3 * *
T rea tm en ts  X P h o to p e r io d s 4 1 7 3 .0 3 -
E rror 18 4 5 5 .5 6 -
(* *  -  S i g n i f i c a n t  a t  th e  17. l e v e l )
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T a b le  2 5 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  fo r  T e s t  2 ,  show ing the  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n t  on th e  number 
o f  n odes  p er  p la n t  in  two sw ee t  p o t a t o  c l o n e s  grown under  
th r e e  p h o t o p e r io d s .
S ource  o f  V a r ia n ce




P h o to p e r io d s 2 8 7 .2 2 1 1 .4 5 * *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 1 5 .5 1 2 .0 3
T rea tm en ts 4 5 7 9 .7 2 7 6 .0 8 * *
T rea tm en ts  X P h o to p e r io d s 8 1 1 .5 5 1 .5 2
E rror 36 7 .6 2 -
(**  -  S i g n i f i c a n t  a t  the 17. l e v e l )
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T a b le  2 6 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  t r e a tm e n t s  on l i n e a r  
grow th U  i n  th e  two sw ee t  p o t a t o  c l o n e s  o f  T e s t  1 .
Length o f  P h o to p er io d
T reatm ent 10 h r . 13 h r . 16 h r . Av.
Nemagold/Morn, G lo ry 103 .5 1 2 2 .2 1 3 1 .0 1 1 8 .9
Nem agold/L130 1 3 1 .5 1 4 5 .0 1 53 .7 1 4 3 .4
Nemagold ( c o n t r o l ) 148 .2 1 5 6 .7 169 .7 1 5 8 .2
"D" V a lu e s  V 5 . 8 4 . 3 7 .4
U n it  I /M orn . G lory 1 8 .5 3 0 .0 3 2 .7 2 7 .1
U n it  I /L 1 3 0 2 9 .7 4 0 .5 4 2 .0 3 7 .4
U n it  I  ( g i r d l e d ) 2 9 .5 4 5 .2 5 2 .0 4 2 .2
U n it  I  ( c o n t r o l ) 3 4 .5 5 6 .7 6 3 .5 5 1 .6
"D" V a lu e s  V 1 .2 1 .3 5 .4
1 /  B ased  on mean number o f  i n c h e s  o f  growth f o r  fo u r  r e p l i c a t i o n s  
i n  75 d a y s .
2 /  The Nemagold c lo n e  d i f f e r e d  i n  growth h a b i t ,  thus "D" V alu es  
a r e  p r e s e n t e d  f o r  i n t e r p r e t a t i o n  o f  tr ea tm e n t  d i f f e r e n c e s  
i n v o l v i n g  t h i s  v a r i e t y  s e p a r a t e l y .
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T a b le  2 7 .  E f f e c t  o f  r o o t s t o c k  and g i r d l i n g  t r e a tm e n t s  on l i n e a r  
growth I / i n  th e  two sw e e t  p o t a t o  c l o n e s  o f  T e s t  2 .
Length o f  P h o to p e r io d
T reatm ent 10 h r . 13 h r . 16 h r . Av.
U n it  I /M orn . G lory 1 7 .0 2 4 .0 3 3 .5 2 4 .8
U n i t  I /L 1 3 0 2 3 .7 2 7 .5 3 2 .5 2 7 .9
U n it  I  ( g i r d l e d ) 2 2 .7 2 6 .0 3 7 .5 2 8 .7
U n i t  I  ( c o n t r o l ) 2 5 .7 2 9 .2 3 9 .7 3 1 .5
L130 ( c o n t r o l ) 3 7 .2 4 6 .5 5 6 .2 4 6 .6
'D" V a lu es 1 .3 1 .2 1 .2
1 /  B ased  on mean number o f  i n c h e s  o f  growth fo r  fo u r  r e p l i c a t i o n s  
in  75 d a y s .
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T a b le  2 8 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  f o r  T e s t  l j  show ing th e  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n t  on l i n e a r  growth  
o f  th e  U n it  I sw ee t  p o t a t o  c lo n e  grown under th r e e  p h o to ­
p e r i o d s .
Source  o f  V a r ia n ce
D egree  o f  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 1 ,6 7 1 .5 2 2 6 .3 9 * *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 4 . 2 4 -
T rea tm en ts 3 1 ,2 4 8 .2 2 1 9 .7 1 * *
T rea tm en ts  X P h o to p e r io d s 6 6 3 .3 3 1 7 .4 9 * *
E rror 27 3 .6 2 -
(* *  -  S i g n i f i c a n t  a t  th e  1% l e v e l )
T a b le  2 9 .  A n a l y s i s  o f  v a r ia n c e  summary t a b l e  f o r  T e s t  1 , show ing  th e  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr e a tm e n t  on l i n e a r  growth
o f  th e  Nemagold  
p e r i o d s .
sw ee t  p o t a t o c lo n e  grown under th r e e  p h o to -
D egree  o f Mean
Source  o f  V a r ia n ce Freedom Square F V alue
P h o to p e r io d s 2 1 ,7 0 3 .8 6 5 9 .4 7 * *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 1 0 .4 3 -
T rea tm en ts 2 4 , 7 3 4 .7 8 1 6 5 .2 6 * *
T rea tm en ts  X P h o to p e r io d s 4 2 8 .6 5 3 .7 9 *
E rror 18 7 .5 5 -
( *  -  S i g n i f i c a n t  a t  th e  5% l e v e l )  
(* *  -  S i g n i f i c a n t  a t  th e  1% l e v e l )
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T a b le  3 0 .  A n a l y s i s  o f  v a r ia n c e  suranary t a b le  f o r  T e s t  2 ,  show ing th e  
e f f e c t  o f  r o o t s t o c k  and g i r d l i n g  tr ea tm e n t  on l i n e a r  growth  
o f  two s w e e t  p o t a t o  c l o n e s  grown under t h r e e  p h o t o p e r io d s .
S o u rce  o f  V ar iance
D egree  o f  
Freedom
Mean
Square F V alue
P h o to p e r io d s 2 1 ,0 8 8 .6 1 6 1 .0 9 * *
R e p l i c a t i o n s / P h o t o p e r i o d s 9 7 .3 9 -
T rea tm en ts 4 8 7 8 .4 7 4 9 .3 0 * *
T rea tm en ts  X P h o to p e r io d s 8 1 7 .8 2 6 .1 2 * *
E rror 36 2 .9 1 -
(**  -  S i g n i f i c a n t  a t  the  17. l e v e l )
DISCUSSION
The d a ta  show th a t  p h o to p e r io d  and tem p eratu re  a re  th e  prim ary  
f a c t o r s  a f f e c t i n g  th e  number o f  days r e q u ir e d  fo r  f l o w e r in g  i n  th e  
t h r e e  sw ee t  p o t a t o  c l o n e s  (U n i t  1 P o r to  R ic o ,  Nemagold and L130) 
in c lu d e d  i n  t h i s  s t u d y .  S i g n i f i c a n t l y  few er  days were r e q u ir e d  fo r  
f l o w e r i n g  when p l a n t s  were grown under a te n  hour p h o t o p e r io d .
F ig u r e s  1 and 2 show t h a t  th e  mean w e ek ly  tem p eratu re  r e a d in g s  
f o r  T e s t  1 a v er a g ed  f i v e  to  e i g h t  d e g r e e s  h ig h e r  than  th o s e  f o r  T e s t
2 .  T h is  d i f f e r e n c e  in  tem p era tu re  c o u ld ,  in  th e  w r i t e r ' s  o p in io n ,  
a c c o u n t  f o r  th e  r e d u c t io n  i n  number o f  days r e q u ir e d  f o r  f l o w e r in g  
i n  m ost tr e a tm e n t s  in c lu d e d  i n  T e s t  2 .
G r a f t in g  on th e  two r o o t s t o c k s ,  morning g lo r y  and L130, was 
g e n e r a l l y  e f f e c t i v e  in  r e d u c in g  th e  number o f  days r e q u ir e d  fo r  
f l o w e r i n g  in  th e  t e n  and t h i r t e e n  hour p h o t o p e r io d s ,  but n o t  in  th e  
s i x t e e n  hour p h o t o p e r io d .  The g r e a t e s t  e f f e c t s  o f  g r a f t i n g  and g i r d in g  
w ere a p p a ren t  where the t r e a tm e n t s  were grown under a t e n  hour p h o to ­
p e r i o d .  For exam ple ,  th e  U n it  I  c lo n e  f lo w e r e d  an a v era g e  o f  t h i r t y  
days so o n e r  when g r a f t e d  on th e  L130 r o o t s t o c k  than when grown on i t s  
own r o o t s .  S in c e  th e  L130 c o n t r o l  f lo w e r e d  t h i r t y - s e v e n  days e a r l i e r  
than  th e  U n it  I  c o n t r o l ,  i t  would appear th a t  th e  e a r l y  f l o w e r in g  
t e n d e n c y  o f  th e  L130 c l o n e s  when u sed  as  a r o o t s t o c k  h a s te n e d  f lo w e r in g  
in  th e  U n it  I s c i o n .  A s i g n i f i c a n t  r e d u c t io n  in  number o f  days r e q u ir e d  
f o r  f l o w e r in g  a l s o  e x i s t e d  where th e  Nemagold was g r a f t e d  on L130 and 
m orning g l o r y  r o o t s t o c k s .
As p h o to p e r io d  was in c r e a s e d  from te n  to  s i x t e e n  h o u r s ,  th e r e  
was a c o r r e s p o n d in g  i n c r e a s e  i n  number o f  days r e q u ir e d  f o r  f l o w e r in g
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o f  p l a n t s  in  th o s e  t r e a tm e n t s  i n  w hich  f lo w e r s  were produced under  
a l l  th r e e  p h o t o p e r io d s .
There was a d e f i n i t e  d e c r e a s e  in  th e  number o f  f lo w e r s  and 
c l u s t e r s  produced  in  each  o f  th e  e x p e r im e n ta l  t r e a tm e n t s  a s  th e  p h o to ­
p e r i o d  was i n c r e a s e d  from t e n  to  s i x t e e n  h o u r s .  The th r e e  c lo n e s  
f a i l e d  to  produce f lo w e r s  i n  e q u a l  abundance r e g a r d l e s s  o f  tr ea tm e n t  
o r  p h o t o p e r io d ,  w hich  i n d i c a t e d  t h a t  f l o w e r in g  i n  th e  sw ee t  p o ta to  
i s  a v a r i e t a l  c h a r a c t e r i s t i c  a s  s u g g e s te d  by T i o u t i n e  ( 1 9 ) ,  M i l l e r  
( 1 5 ) ,  and Suguawa ( 1 7 ) .
The g r e a t e s t  i n c r e a s e  in  f l o w e r s  and c l u s t e r s  was ap paren t where 
U n i t  I P o r to  R ico  and Nemagold were g r a f t e d  on th e  L130 r o o t s t o c k  
and grown under a te n  hour p h o t o p e r io d .  T hese two c l o n e s  produced  
an a v era g e  o f  f i v e  to  te n  t im e s  more f lo w e r s  and sev e n  t im e s  more 
c l u s t e r s  where th ey  were g r a f t e d  on the L130 r o o t s t o c k  than were  
p rod uced  on t h e i r  r e s p e c t i v e  c o n t r o l s .  S in c e  th e  L130 f lo w e r e d  v e r y  
p r o f u s e l y  when grown under th e  t e n  hour p h o to p e r io d  a s  a c o n t r o l ,  i t  
a p p ea rs  t h a t  th e  a s s o c i a t i o n  o f  th e  two c l o n e s  w i t h  th e  L130 r o o t s t o c k  
p r o v id e d  th e  n e c e s s a r y  c o n d i t i o n s  f o r  the p r o fu s e  f l o w e r in g  r e s p o n s e ,  
a s  t h e s e  c l o n e s  o r d i n a r i l y  f lo w e r  v er y  s p a r s e l y ,  i f  a t  a l l  ( P l a t e s  
4 and 5 ) .
Lam and Cordner ( 8 )  co n d u c ted  e x p er im en ts  w hich  i n v o lv e d  g r a f t ­
i n g  th e  O r l i s  and Nemagold v a r i e t i e s  on Ipomoea t r i - c o l o r . They 
r e p o r t e d  t h a t  f l o w e r i n g  o cc u r red  v e r y  r a p i d l y  in  th e  sw ee t  p o ta to  
s c i o n  f o l l o w i n g  g r a f t i n g .  T hese  w orkers a t t r i b u t e d  th e  f l o w e r in g  
r e s p o n s e  to  a f l o w e r i n g  hormone w hich  was s a i d  to  o r i g i n a t e  in  the  
Ipomoea t r i - c o l o r  r o o t s t o c k .  I t  was s u g g e s t e d  t h a t  th e  r a p id  i n i t i ­
a t i o n  o f  f lo w e r s  on th e  s c i o n ,  th e  a s s o c i a t i o n  o f  f lo w e r s  on the
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P l a t e  4 .  U n i t  I  P o rto  R ico  g r a f t e d  on th e  L130 r o o t s t o c k  show ing  
f l o w e r s .
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P l a t e  5 .  Nemagold g r a f t e d  on th e  L130 r o o t s t o c k  show ing f l o w e r s .
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s c i o n  w ith  l e a v e s  on th e  s t o c k ,  th e  i n f l u e n c e  o f  grow ing f r u i t  on 
th e  s t o c k ,  a l l  p o in t e d  toward th e  c o n c l u s i o n  t h a t  a f l o w e r in g  hormone 
( f l o r i g e n )  o r i g i n a t i n g  in  the morning g lo r y  s to c k  was t r a n s l o c a t e d  
to  th e  m e r i s t e m a t i c  r e g io n  o f  th e  sw e e t  p o t a to  s c i o n  where i t  e x e r te d  
i t s  m o rp h o g en e t ic  e f f e c t  c a u s in g  f l o w e r in g  in  th e  sw ee t  p o ta to  s c i o n .
In  c o n t r a s t  to  t h e s e  f i n d i n g s ,  th e  w r i t e r  was u n a b le  to  a s s o c i a t e  
f l o w e r in g  in  th e  sw ee t  p o ta t o  s c i o n  w ith  l e a v e s ,  f r u i t  or  f lo w e r s  on  
th e  r o o t s t o c k  s i n c e  Nemagold and U n it  I s c i o n s  f lo w e r e d  v e r y  p r o f u s e l y  
under a ten  hour day where l e a v e s  were or  were n o t  a l lo w e d  to  grow 
on th e  L130 and m orning g lo r y  r o o t s t o c k s  ( P l a t e  6 ) .  A lth ou gh  f l o w e r ­
in g  o cc u r red  on p l a n t s  o f  th e  U n it  I P o rto  R ico  when g i r d l e d ,  t h i s  
tr e a tm e n t  d id  n o t  d i f f e r  s i g n i f i c a n t l y  from th e  e x p e r im e n ta l  c o n t r o l  
( P l a t e  7 )  .
Kehr, T in g  and M i l l e r  ( 6 )  d em o n stra ted  th a t  f l o w e r i n g  in  the  
sw e e t  p o t a t o  was a s s o c i a t e d  w i th  h ig h  ca rb o h y d ra te  a cc u m u la t io n  in  
th e  f o l i a r  t i s s u e .  T h e ir  work showed t h a t  t e c h n iq u e s ,  such  as g r a f t ­
in g  and g i r d l i n g ,  w hich  cau sed  s u f f i c i e n t  a c c u m u la t io n  o f  carbohy­
d r a t e s  in  th e  f o l i a r  t i s s u e ,  w ould  u l t i m a t e l y  p r o v id e  th e  c o n d i t i o n s  
in  th e  f o l i a r  t i s s u e  n e c e s s a r y  f o r  f lo w e r  bud i n i t i a t i o n .
The r e s u l t s  o f  th e  work r e p o r t e d ,  h e r e i n ,  g e n e r a l l y  a g r e e s  w ith  
th e  work o f  Kehr, T in g  and M i l l e r  ( 6 ) .  H ig h ly  s i g n i f i c a n t  p o s i t i v e  
c o r r e l a t i o n s  f o r  b o th  t e s t s  i n d i c a t e  a c l o s e  a s s o c i a t i o n  betw een  p er  
c e n t  f o l i a r  dry w e ig h t  and number o f  f lo w e r s  p er  p l a n t  where p l a n t s  
were s u b j e c t e d  to  a te n  hour p h o t o p e r io d .  T h is  shows t h a t  f l o w e r in g  
i s  a s s o c i a t e d  w i t h ,  b u t  n o t  n e c e s s a r i l y  due t o ,  an a cc u m u la t io n  o f  
ca r b o h y d ra te  r e s e r v e  i n  the f o l i a r  t i s s u e .  The r e s u l t s  o f  th e s e  
s t u d i e s  s t r o n g l y  s u g g e s t  th a t  f l o w e r in g  in  th e  sw ee t  p o ta to  i s
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P late  6. Unit I Porto Rico grafted on morning glory rootstock showing 
flower buds.
P l a t e  7 .
U n it  I  P o rto  R ico  ( g i r d l e d )  show ing  f lo w e r  b u d s .
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i n t e r r e l a t e d  w ith  p h o t o p e r io d ,  c a r b o h y d ra te  a c c u m u la t io n  in  the f o l i a r  
t i s s u e ,  and te m p era tu re .  I t  ap pears  th a t  f l o w e r in g  o c c u r s  o n ly  when 
t h e s e  th r e e  f a c t o r s  a re  p r e s e n t  i n  p ro p er  b a la n c e  and any one o f  th e  
th r e e  may become a l i m i t i n g  f a c t o r  in  the f l o w e r in g  p r o c e s s  i f  i t  i s  
n o t  i n  b a la n c e  w i t h  th e  o t h e r  f a c t o r s .
The v e g e t a t i v e  p hase  o f  growth i n  th e  th r e e  c lo n e s  was s t r o n g l y  
a f f e c t e d  by p h o t o p e r io d  and t r e a tm e n t .  T h is  was made e v id e n t  by  th e  
h i g h l y  s i g n i f i c a n t  i n t e r a c t i o n s  found among p h o to p e r io d s  and t r e a t ­
m ents  fo r  th e  v a r i a t i o n  in  number o f  nodes and in c h e s  o f  growth fo r  
each  o f  th e  th r e e  c l o n e s .  As th e  p h o t o p e r io d  was in c r e a s e d  th e  
number o f  nodes and i n c h e s  o f  growth p e r  p l a n t  i n c r e a s e d  in  most  
i n s t a n c e s .
SUMMARY
The f lo w e r i n g  and growth r e s p o n s e s  o f  th e  U n it  I  P o rto  R ic o ,
L130 and Nemagold sw ee t  p o t a t o  c l o n e s  were s t u d ie d  under a t e n ,  
t h i r t e e n ,  and s i x t e e n  hour p h o t o p e r io d .  A l l  t h r e e  c l o n e s  d i f f e r e d  
in  f l o w e r in g  r e s p o n s e  r e g a r d l e s s  o f  p h o to p e r io d  o r  tr e a tm e n t  i n d i c a t ­
i n g  t h a t  f l o w e r i n g  in  th e  sw e e t  p o t a t o  i s  a v a r i e t a l  c h a r a c t e r i s t i c .
Fewer days w ere r e q u ir e d  f o r  f l o w e r i n g  and a g r e a t e r  number o f  
f l o w e r s  were produced  where th e  U n it  I  P orto  R ico  and Nemagold c lo n e s  
w ere g r a f t e d  on th e  L130 ( Ipomoea b a t a t a s ) and m orning g lo r y  ( Ipomoea 
s p . )  r o o t s t o c k s  o r  g i r d l e d  and grown under a te n  hour p h o t o p e r io d .
The g r e a t e s t  r e d u c t io n  i n  number o f  days r e q u ir e d  fo r  f l o w e r in g  and 
i n c r e a s e  i n  number o f  f l o w e r s  p er  p l a n t  was a p p a ren t  where th e  two 
c l o n e s  were g r a f t e d  on th e  L130 r o o t s t o c k  and grown under a te n  hour  
p h o t o p e r io d .  A s i g n i f i c a n t l y  l a r g e r  number o f  days to  f lo w e r  d e v e l ­
opm ent, i f  a n y ,  and few er  f l o w e r s  w ere e v id e n t  f o r  a l l  t r e a tm e n ts  
as p h o to p e r io d  was in c r e a s e d  from te n  to s i x t e e n  h o u r s .
The U n it  I P o r to  R ico  and Nemagold c l o n e s  g r a f t e d  on th e  L130 
r o o t s t o c k s  f lo w e r e d  more p r o f u s e l y  and c o n ta in e d  a h ig h e r  p er  c e n t  
f o l i a r  dry w e ig h t  than  t h e i r  r e s p e c t i v e  c o n t r o l s  under th e  te n  hour  
p h o t o p e r io d .
H ig h ly  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n s  i n d i c a t e d  a c l o s e  d eg ree  
o f  a s s o c i a t i o n  b etw een  p er  c e n t  f o l i a r  d r y 'w e ig h t  and f lo w e r  numbers 
where p la n t s  were grown under a t e n  hour p h o t o p e r io d .  T hese c o r r e ­
l a t i o n s  i n d i c a t e  t h a t  p r o f u s e  f l o w e r i n g  was d e f i n i t e l y  a s s o c i a t e d  w ith  
r e l a t i v e l y  l a r g e  fo o d  r e s e r v e s  in  th e  above ground t i s s u e  where th e  
c l o n e s  were grown under a t e n  hour p h o t o p e r io d .  The i n c o n s i s t a n t
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c o r r e l a t i o n s  o b ta in e d  in  th e  t h i r t e e n  and s i x t e e n  hour p h o to p e r io d s  
s u g g e s t ,  f u r t h e r ,  th e  s t r o n g  i n f l u e n c e  o f  p h o to p e r io d  on f l o w e r in g  
i n  t h e s e  th r e e  sw ee t  p o t a t o  c l o n e s .  T h is  i s  made e v i d e n t  by th e  
l a r g e r  a c c u m u la t io n s  o f  fo o d  r e s e r v e s  where p l a n t s  were grown under  
a t h i r t e e n  and s i x t e e n  hour p h o t o p e r io d .
The growth r e s p o n s e s  o f  each  o f  the c l o n e s  were s i g n i f i c a n t l y  
a f f e c t e d  by p h o to p e r io d  and tr e a tm e n t .  As th e  p h o to p e r io d  was i n ­
c r e a s e d ,  th e  number o f  nodes and th e  h e i g h t  o f  th e  p l a n t s  i n  each  o f  
th e  th r e e  c l o n e s  were in c r e a s e d  in  m ost i n s t a n c e s .
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